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SEDIMENT SITE CHARACTERIZATION

EVALUATION OF BELLINGHAM BAY CREOSOTE PILING AND STRUCTURE
REMOVAL, CORNWALL AVENUE LANDFILL MAPPING, BOULEVARD PARK
OVERWATER WALKWAY FEASIBILITY, AND DIOXIN BACKGROUND
SAMPLING AND ANALYSIS

BELLINGHAM, WASHINGTON

EXECUTIVE SUMMARY

Bellingham Bay is undergoing cleanup and environmental restoration as part of
the Bellingham Bay Demonstration Pilot - a collaborative effort by
representatives from local, state, federal and tribal governments to cleanup
Bellingham Bay, control pollution sources, and restore habitat. Part of the
cleanup work includes removal of creosote-treated pilings and structures to
reduce sources of potential pollution to the bay and biota. The R.G. Haley and
Bellingham Bay Piling Study areas were sampled and analyzed to assess
conditions associated with creosote-treated structures. Sediment investigations
were conducted at the Cornwall Avenue Landfill site to assess the extent of
municipal refuse and wood debris, and bay-wide sampling and analysis were
performed to evaluate bay-wide background surface sediment dioxin conditions
in Bellingham Bay.

Bellingham Bay background dioxin concentrations are comparable to those
reported in the Bellingham Bay dredged material disposal site and higher than
unimpacted Puget Sound background locations. Overall, surface sediment
dioxin concentrations in Bellingham Bay have decreased by a factor of about 10
or more compared to concentrations reported in 2000. This decrease in surface
sediment concentrations is most likely due to high rates of sediment deposition
of cleaner material from the Nooksack River, which has mixed with and buried
contaminated surface sediment.

R.G. Haley sediment chemical concentrations were below screening criteria for
surface sediment samples, but there were exceedances in subsurface sediment
samples. The sediments adjacent to a derelict pier structure showed
exceedances of criteria for semivolatile organic compounds (SVOCs) at most
locations sampled. Sediment larval bioassay testing results indicated biological
impacts in surface sediment even though chemical concentrations were less than
screening criteria. Sediment chemical concentrations at the R.G. Haley site
generally tend to increase with depth suggesting that sediment deposition may
be burying historical contaminated sediment or degradation or
redistribution/mixing of sediments may be occurring in this area. Diesel- and
heavy oil-range hydrocarbons, pentachlorophenol, polycyclic aromatic
hydrocarbons (PAHs), and dioxins detected in surface sediment samples at the
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R.G. Haley site may be a result of migration from the upland or seepage upward
through the sediment.

Sediment profiling imaging (SPI) and plan view images collected at the Cornwall
Avenue Landfill site did not identify significant amounts of municipal refuse or
wood waste (sawdust/woodchips) on the surface. Core samples generally
identified less than 5 percent of municipal refuse at depths varying from 1 to 5
feet below the surface. Wood waste, in the form of sawdust, woodchips, or
pieces of bark, was observed in layers at depths varying from the surface to the
bottom of the cores. Sedimentation rates near the landfill appear to be relatively
high based on the presence of greater than 1 foot of clean overlying sediment in
more than half of the core samples.

Chemical concentrations in surface sediment samples collected from the Pilings
Area between Boulevard Park and the Cornwall Avenue Landfill were below
applicable screening criteria while subsurface sediment samples had only minor
exceedances of screening criteria. Surface sediment passed both chronic and
acute biological toxicity tests. Due to the gravelly substrate, sample locations
had to be moved 10 to 25 feet offshore from the pilings and, therefore, results
may not accurately reflect sediment conditions adjacent to the pilings.
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1.0 INTRODUCTION

This report presents the results of several sediment investigations performed for
the Washington State Department of Ecology (Ecology) in Bellingham Bay,
Washington (Figure 1). Bellingham Bay is undergoing cleanup and
environmental restoration as part of the Bellingham Bay Demonstration Pilot - a
collaborative effort by representatives from local, state, federal, and tribal
governments to cleanup Bellingham Bay, control pollution sources, and restore
habitat. Part of the cleanup work includes removal of creosote-treated pilings
and structures to reduce sources of potential pollution to the bay and biota. The
R.G. Haley and Bellingham Bay Piling Study areas were sampled and analyzed as
part of the current sediment investigation to assess conditions associated with
creosote-treated structures. Additional sediment investigations were conducted
at the Cornwall Avenue Landfill site, along the alignment of a proposed
overwater walkway between Boulevard Park and Cornwall Avenue Landfill, and
an evaluation of bay-wide background dioxin conditions in Bellingham Bay.
These areas are shown on Figure 2, except the bay-wide sample locations, which
are shown on Figures 3 and 4.

The shoreline area between Boulevard Park and the Cornwall Avenue Landfill
site connects two known listed sites under the Model Toxics Control Act
(MTCA; Chapter 173-340 WAC). The City is currently conducting a feasibility
study at the Boulevard Park site to evaluate shoreline redevelopment and a
proposed overwater walkway from Boulevard Park to the Cornwall Avenue
Landfill. Boulevard Park was also the location of a coal gasification plant from
1900 to 1950. Ecology is currently negotiating an Agreed Order with the City of
Bellingham (City) to conduct a remedial investigation/feasibility study (RI/FS) to
evaluate potential environmental effects from the historical plant and to
evaluate potential cleanup alternatives. Draft RI/FSs have been completed at
the Cornwall Avenue Landfill (Landau 2007) and R.G Haley (GeoEngineers
2007) sites. These documents are currently under Ecology review prior to
finalization for public review. .

The specific objectives of this multiple site study were to:

m  Characterize the sediment quality near creosote-treated pilings and derelict
dock structures at the R.G. Haley site;

m  Characterize the sediment quality near creosote-treated pilings between
Boulevard Park and the Cornwall Avenue Landfill (Bellingham Bay Piling
Study area);
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B Map the extent and depth of municipal refuse in sediments at the Cornwall
Avenue Landfill site; and

m  Collect and analyze sediment samples for a dioxin background study in
Bellingham Bay.

Additional tasks requested by Ecology during the course of investigation
included:

m  Characterize the extent, thickness, and depth of wood waste at the Cornwall
Avenue Landfill site;

m  Collect and analyze three additional subsurface sediment core samples at
the R.G. Haley site;

B Assess the general physical condition and stability of the sheet pile wall at
the R.G. Haley site. Evaluation of the sheet pile wall was documented under
separate cover in a letter report submitted to Ecology (Hart Crowser 2009);
and

m  Collect and analyze sediment samples along the proposed overwater
walkway between Boulevard Park and Cornwall Avenue Landfill. Ecology
through a cost-sharing agreement with the City collected and tested
sediment samples for this study. Sediment sample testing results are
presented under separate cover (Herrenkohl 2009)..

Data collected from these investigations provide information to evaluate
potential removal of creosote-treated structures, and adds to existing data for
individual cleanup sites as well as the bay at large.

The sediment characterization program was performed in accordance with the
Ecology-approved Sampling and Analysis Plan (SAP) prepared for this project
(Hart Crowser 2008). Sediment sampling, handling, and analysis were
conducted in general accordance with the protocols established by the Puget
Sound Estuary Program (PSEP 1997a, 1997b, and 1997¢), and Ecology’s
Sediment Sampling and Analysis Plan Appendix (SAPA; Ecology 2008).

Sample analytical results were compared to Ecology Sediment Management
Standards (SMS; Chapter 173-204 WAC) criteria for both chemistry and
biological toxicity testing analyses.

Following summary discussions of sediment collection, analysis, and data quality,
results for each of the four study areas are presented in subsequent sections of
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this report. The additional tasks regarding wood waste at the Cornwall Avenue
Landfill and additional sediment cores for the R. G. Haley site are included in this
report.

2.0 SEDIMENT ASSESSMENT

Sediment sampling, collection, handling, and analysis were performed in general
accordance with the Ecology-approved SAP. With the exception of several
vibracore samples discussed below, samples met acceptance criteria. The
samples collected were acceptable for chemical, physical, and bioassay analyses.

The number and type of samples collected from each area are summarized in
Table 1.

Vessel support for sediment coring, surface sediment grab sampling, and
sediment profile imaging (SPI) were performed by Gravity Environmental and
BioMarine Enterprises under subcontract to Hart Crowser.

2.1 Deviations from SAP

Deviations from the Ecology-approved SAP are summarized below and are
discussed in more detail in the applicable report sections.

R.G. Haley Investigation

m  Vibracore recovery for location RGH-SC-07 was below the SAP criteria of 75
percent despite multiple coring attempts.

m  Due to low grab sampler recovery, multiple sediment surface grabs were
collected at each location to provide sufficient sediment volume from the 0-
to 12-cm-depth interval for chemistry analysis and bioassays.

Cornwall Avenue Landfill Investigation

m  Several proposed sample locations along multiple transects could not be
accessed due to shallow water.

m Little municipal refuse was identified in the SPI and plan view photos of
surface sediment so vibracore locations were selected by following the outer
boundary of surface refuse based on a draft RI/FS prepared by Landau rather
than selecting locations based on SPI images.
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2.2 Sample and

Bellingham Bay Pilings Study Area

m  Sample locations were shifted 10 to 25 feet bayward due to gravelly
substrate, large rocks, and eelgrass adjacent to the pilings, which prevented
adequate sample recovery and, therefore, results may not accurately reflect
sediment conditions adjacent to the pilings.

m  Due to low recovery, sediment cores BBP-SC-01 and BBP-SC-02 were not
sectioned into 2-foot-depth intervals as planned. Rather, each core was
composited and homogenized over its entire length for chemical analysis
and, therefore, chemical concentration changes with depth cannot be
evaluated.

m  No sample was collected at coring location BBP-SC-03, due to refusal and
poor recovery after each of the four sampling attempts at this location.

m  Due to low grab sampler recovery, multiple sediment surface grabs were

collected at each location to provide sufficient sediment volume from the 0-

to 12-cm-depth interval for chemistry analysis and bioassays.

Survey Location Control

A differential global positioning system (DGPS) was used onboard the sampling
vessels in conjunction with visual triangulation methods for location positioning.
The DGPS receiver was placed on the sampling device deployment boom or A-

frame to accurately record the sampling location position within 1 to 2 meters.
Once the sampler was deployed, the actual position was recorded when the

sampler was on the bottom and the deployment cable was in a vertical position.

State Plane (Northing and Easting) coordinates for sampling locations are
presented in Table A-1 (Appendix A).

2.3 Sediment Core Samples

Sediment core samples were collected using a vibracore sampling device. The
vibracore device uses a vibration source to drive a core tube or sample barrel

into unconsolidated water-saturated sediments. The core tube was constructed

of 4-inch-diameter Lexan (clear polycarbonate) in which the sediment sample

was recovered. A Lexan core catcher attached to the end of the barrel was used

to hold the undisturbed sediment inside the barrel when withdrawn from the
seafloor sediments.

During sampling, a core tube was driven below the sediment surface with the
vibracore device until the desired penetration was achieved. Upon retrieval of

Hart Crowser
17330-17 June 26, 2009

Page 4



the core, the acceptability was assessed relative to the criteria established in the
SAP. Vibracore samples could not be collected at several proposed locations
due to refusal (e.g., gravel, wood bark). In general, core locations were moved
slightly and repeated attempts were made until recovery was achieved. In
addition, a number of vibracore samples did not meet core recovery acceptance
criteria. In these cases, core locations were moved slightly and repeated
attempts were made until recovery was achieved. In a few instances, recovery
was still below acceptance criteria, primarily due to the presence of gravel and
cobbles, wood debris (e.g., wood chips, dust, bark), and very soft sediments.

After sample collection, the outside surface of the core tube was cleaned with
saltwater and visually examined. Cores collected from the Cornwall Avenue
Landfill were photographed and examined to determine the depth and thickness
of refuse and wood debris. Cores collected from the R.G. Haley site and
Bellingham Bay Piling Study areas were divided into 2-foot sections for possible
sediment testing. Each sediment section was visually examined in general
accordance with ASTM Standard Practice D 2488, the Standard Practice for the
Classification of Soils (Visual-Manual Procedure). A photograph was also taken
of each section. Selected, representative photographs are presented in
Appendix F. Sample descriptions were documented on core logs (Appendix A).
Selected depth interval sections were then homogenized, placed in designated
containers, and submitted for chemical analyses.

2.4 Surface Sediment Grab Samples

Sediment surface samples were collected using either a 0.1 m* power grab or a
double 0.1 m? van Veen grab sampler. Upon retrieval of the surface sediment
grab samples, the acceptability of each grab was assessed relative to the criteria
established in the SAP. Samples from each surface grab location were collected
from the 0- to 12-cm-depth interval and homogenized and submitted for
chemical and bioassay laboratory testing. The 0- to 12-cm depth represents the
assumed biologically active zone of the sediments in Bellingham Bay based on
previous work for the Whatcom Waterway site (Anchor and Hart Crowser
2000). Descriptions for sediment grab samples are presented in Table A-2
(Appendix A).

Wet sieving was performed in the field for surface grab samples using a 63-
micron (No. 230) sieve and a graduated cylinder to estimate the fine and coarse
fraction of the sediments following PSEP protocols. Wet sieving was completed
to obtain equivalent grain size distribution between Bellingham Bay site samples
and Samish Bay reference sediment samples for bioassay testing.
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A Samish By reference sample (Samish Bay Ref 1) was collected using a double
0.1 m? van Veen grab sampler by BioMarine Enterprises after site samples were
collected and field wet sieving was performed. Reference sample coordinates
and description are presented in Tables A-1 and A-2 (Appendix A).

3.0 SEDIMENT ANALYSES AND DATA QUALITY

3.1 Chemical Analysis

Samples for analysis of conventional parameters and SMS chemicals were
submitted to Analytical Resources, Inc. (ARI) of Tukwila, WA. Samples were
analyzed for semivolatile organic compounds (SVOCs) following EPA Method
8270D. Analyses for conventional chemicals included total organic carbon
(TOCQ) following Plumb (1981), ammonia by EPA Method 350.1 modified, sulfide
by EPA Method 376.2, and total solids and total preserved solids by EPA
Method 160.3 modified. Selected samples for mercury were prepared and
analyzed by EPA Method 7471A, while samples for other SMS metals were
analyzed following EPA Method 6010B. Diesel- and motor oil-range petroleum
hydrocarbons were analyzed following the Northwest diesel- and heavy oil-range
petroleum hydrocarbon method (NWTPH-Dx). Polychlorinated biphenyls
(PCBs) were analyzed following EPA Method 8082. Samples for dioxin/furan
analysis were subcontracted to TestAmerica - Sacramento, CA for analysis
following EPA Method 1613. Sample analyses are summarized in Table 2.

Sediment results for non-ionizable SVOCs and PCBs were organic carbon-
normalized when TOC concentrations were between 0.5 to 3.5 percent per
current Ecology guidance (personal communication with Dr. Pete Adolphson of
Ecology dated January 20, 2009). Results of the sediment chemical analysis of
organic carbon-normalized data were compared to SMS marine criteria,
including sediment quality standards (SQS) and cleanup screening levels (CSL) as
described in WAC 173-204-320. Samples with TOC concentrations outside the
0.5 to 3.5 percent range were compared to Apparent Effects Threshold (AET)
values including Lowest Apparent Effects Threshold (LAET) and Second Lowest
Apparent Effects Threshold (2LAET) in accordance with SMS protocols.
Laboratory method detection limits (MDLs) and practical quantitation limits
(PQLs) are compared to sediment screening criteria in Table 3.

The marine SQS and LAET numerical chemical concentration criteria define the
degree of sediment quality that is expected to cause no adverse effects to
biological resources in Puget Sound marine sediments. The CSL and 2LAET
represent concentrations above which adverse biological effects are considered
to be significant.
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In addition to chemical analysis, laboratory physical parameter testing (grain size
and specific gravity) were performed for selected samples collected from R.G.
Haley site and the Bellingham Bay Pilings Study area.

Overall, the Data Quality Objectives (DQOs), as set forth in the SAP, were
achieved, and the data for this project are acceptable for use, as qualified. No
results were rejected as a result of the QA/QC review; therefore, data for this
project are 100 percent complete. Results for several analytes were qualified as
estimated concentrations based on minor exceedances of quality control criteria.
A detailed chemical data quality review and chemical laboratory certificates of
analysis are presented in Appendix B.

Analytical results for samples collected from each site within Bellingham Bay are
described separately in subsequent sections of this report.

3.2 Bioassay Testing

Surface grab samples for bioassay toxicity testing were submitted to
Northwestern Aquatic Sciences of Newport, OR. Both chronic and acute
bioassay tests were performed as described in the SAP. The tests conducted
were the 10-day amphipod survival test using Fohaustorius estuarius, the 20-day
polychaete growth test using Neanthes arenaceodentata, and the 10-day larval
sediment test using Mytilus galloprovincialls.

Three reference samples with grain size spanning the range for samples from
Bellingham Bay were collected from Samish Bay for statistical comparison of
bioassay test results. Sample locations are shown on Figure 5., Due to the
similar percent fines of sediment samples submitted for bioassay analysis, only
one reference, Samish Bay Ref 1, was used for statistical comparison. iological
endpoint data for each test were compared against those in the reference and
control sediment. Data interpretation was conducted based on guidelines in
Ecology’s SAPA (Ecology 2008). These criteria are based on both statistical
significance (a statistical comparison) and the degree of biological response (a
numerical comparison). The SMS criteria are derived from Chapter 173-204
WAC and the Ecology SAPA. Two numerical comparisons are made under
SMS—the SQS and the CSL. The SQS is more stringent than the CSL, allowing
for a smaller biological response in the test treatments.

Reference and control sediment results were acceptable. Reference toxicant
results were within control limits for the three test species. Control charts for the
reference toxicants are included in laboratory reports presented in Attachment
C-1. Overall, the DQOs were met, and the data are acceptable for use. No
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results were rejected as a result of the QA/QC review; therefore, data for this
project are 100 percent complete.

Bioassay test results are described separately for each site within Bellingham Bay
in subsequent sections of this report. Bioassay laboratory reports are presented
in Appendix C.

Amphipod Test Criteria

Under the SMS program, a test treatment fails SQS if the mean mortality is
statistically significantly higher than that of the reference treatment, and the
mean mortality in the test sediment is greater than 25 percent. Tests fail the CSL
if the test treatment mortality is both statistically significantly higher and 30
percent greater than the reference sediment.

Juvenile Polychaete Test Criteria

Suitability determinations for the juvenile polychaete test are based on mean
individual growth (MIG) rates. A test fails SQS if the MIG is statistically different
in the test sediment than in the reference and the MIG in the test sediment is
less than 70 percent of the reference. The treatments fail CSL if MIG is
statistically different from the reference sediment and is less than 50 percent of
the reference.

Larval Test Criteria

For the larval test, sediment fails SQS if the number of normal larvae in the test
treatment is significantly less than that of the reference, and is less than 85
percent of the reference sediment. Tests fail CSL if the number of normal larvae
is significantly less than the reference sediment, and is less than 70 percent of
the reference sediment.

3.3 Sediment Profile Imaging (SPI) Testing

SPI testing was performed at 141 locations at the Cornwall Avenue Landfill by
Science Applications International Corporation (SAIC) of Bothell, WA under a
subcontract to Hart Crowser. Three SPI images up to 20 cm (~8 inches) depth
were collected at each location. In addition, plan view (surface) photographic
images were collected at each location. Images from each location were
evaluated for the presence of municipal refuse and wood waste (sawdust/
woodchips). The SPI results are discussed in Section 6.0, and the subcontractor
report and SPI/plan view data are provided in Appendix D.
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4.0 BELLINGHAM BAY-WIDE DIOXIN BACKGROUND INVESTIGATION

Historical dioxin sampling and analyses in Bellingham Bay have focused on
specific potential point sources and sufficient data have not been available to
compare results to bay-wide background concentrations. Recently the Puget
Sound Dredged Material Management Program (DMMP) agencies collected 70
surface sediment samples at locations throughout Puget Sound to provide
information on dioxin and furan congener concentrations (USACE 2008).
However, the DMMP agencies study was designed to obtain background
concentrations that have not been impacted by potential known or likely
sources of dioxins and furans and, therefore, they did not collect samples from
Bellingham Bay.

Surface sediment samples were collected and analyzed for dioxins/furans as part
of this Ecology study to determine overall background concentrations in
Bellingham Bay.

4.1 Sample Locations

Six surface sediment grab samples were collected from subtidal locations in
Bellingham Bay (Figure 3). Sample locations were selected to be:

m  Collocated with one location (BBDx-SS-04; Georgia-Pacific wastewater
treatment outfall) with previously reported (Anchor and Hart Crowser 2000)
dioxin results to evaluate temporal trends;

m  Locations where other contractors plan to obtain complete SMS chemical
analyses (BBDx-SS-01 and BBDx-S5-02); and

m  General, bay-wide background locations (BBDx-SS-03, BBDx-SS-05, and
BBDx-SS-06).

The surface sediment samples were collected from 0 to 12 ¢cm for chemical
analysis of dioxins/furans. State Plane coordinates for the sampling locations are
presented in Table A-1. Sediment descriptions are presented in Table A-2.

4.2 Analytical Results

Analytical results for dioxins/furans expressed as 2,3,7,8-TCDD toxic equivalents
(TEQs) are presented in Table 5 and on Figure 3. TEQs were calculated using
the World Health Organization (WHQO) 2005 toxic equivalency factors (TEFs) for
mammals. Non-detected results were assigned a concentration of one-half the
laboratory reporting limit.
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Analytical results are also compared to previously acquired dioxin/furan data
from part of the Whatcom Waterway preremedial design investigation (Anchor
2009) on Figure 3. Historical dioxin/furan data from Bellingham Bay (Anchor
and Hart Crowser 2000; SAIC 2008) are shown on Figure 4.

TEQ concentrations ranged from 1.5 to 14.3 ng/kg, with an average of 8.52
ng/kg. The highest TEQ concentration was detected at location BBDx-SS-03
located offshore of the Cornwall Avenue Landfill and R.G. Haley sites.

Sample BBDx-SS-04, located near the former Georgia-Pacific wastewater
treatment outfall, had a dioxin TEQ concentration of 12.7 ng/kg, much lower
than reported historical concentrations of 136.9 and 127.9 ng/kg.

Sample BBDx-SS-02, located outside the | & ] Waterway by the former Georgia-
Pacific wastewater treatment plant, had a dioxin TEQ concentration of 3.2 ng/kg,
lower than reported historical concentrations of 22 to 32.8 ng/kg.

Dioxin TEQ concentrations for the samples collected from the six background
locations are within the range reported (mean of 6.9 ng/kg and maximum of
12.2 ng/kg) by the US Army Corps of Engineers (USACE) Dredged Material
Management Office (DMMO) for the Bellingham Bay dredged material disposal
site.

TEQ concentrations are greater than reported in the DMMP’s 2008 Puget Sound
Background Study. TEQ concentrations in the Puget Sound study ranged from
0.24 to 11.63 ng/kg with a lognormal mean of 1.35 and a median of 1.0 ng/kg.
The relative congener ratios in samples collected from Bellingham Bay were
similar to those presented in the DMMP study (Figure 6). The
octachlorodibenzodioxin (OCDD) relative ratio is excluded from Figure 4
because the OCDD congener is typically present at much higher concentrations
than other congeners, regardless of dioxin source, and dominates the relative
fraction.

4.3 Summary and Conclusions

Based on results discussed above, while dioxin TEQ concentrations are greater
than unimpacted Puget Sound background, concentrations are comparable to
those reported in the Bellingham Bay dredged material disposal site.

Overall, surface sediment dioxin concentrations in Bellingham Bay have
decreased by a factor of about 10 or more compared to previously reported
concentrations (Anchor and Hart Crowser 2000). This decrease in surface
sediment concentrations is most likely due to high rates of sediment deposition
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of cleaner material from the Nooksack River, which has mixed with and buried
contaminated surface sediment.

5.0 R.G. HALEY SITE SEDIMENT INVESTIGATION

This investigation was performed to evaluate surface and subsurface sediment
quality adjacent to creosote-treated pilings and structures near the R.G. Haley
site and to add to the site data set. As part of source control and habitat
restoration efforts in Bellingham Bay, the Washington State Department of
Natural Resources plans to remove creosote-treated pilings and structures near
the R.G. Haley site. Results of this investigation will provide baseline sediment
conditions and provide information on potential sediment impacts from structure
and piling removal. In addition, the investigation provides information on the
extent of surface and subsurface sediment impacts from the R.G. Haley site.

The R.G. Haley site is located at 500 Cornwall Avenue and borders Bellingham
Bay. Previous activities on the upland area of the site included wood treatment
processes until 1985. The property was purchased by Douglas Management
Co. in 1990. The site reportedly has been inactive since 1985.

In 2001, an oil seep was observed discharging into Bellingham Bay from the
shoreline, and investigations revealed that portions of the site were
contaminated with wood treatment chemicals at concentrations exceeding state
regulatory cleanup levels. A draft RI/FS has been completed and is currently
under review by Ecology prior to issuance for public review.

5.1 Sample Locations

Six vibracore samples (RGH-SC-01 through RGH-SC-06) and three sediment grab
samples (RGH-SS-01 through RGH-SS-03) were collected from subtidal locations
adjacent to a derelict wood structure offshore from the R.G. Haley site. Three
additional vibracore samples (RGH-SC-07 through RGH-SC-09) were collected
between the structure and Cornwall Avenue Landfill site (Figure 7). Sample
location numbers and coordinates are presented in Table A-1 (Appendix A).

5.2 Sediment Sampling and Observations

Vibracore Samples

Sediment cores were collected to a depth of up to 6 feet below the sediment-
water interface. Sediment from cores RGH-SC-01 through RGH-SC-06 were
extruded and processed on the vessel. Cores RGH-SC-07 through RGH-SC-09
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were transported to a nearby warehouse operated by the Port where the
sediment was extruded and processed. Sediment cores were sectioned into
2-foot-depth intervals (0 to 2, 2 to 4, and 4 to 6 feet) and each section was
homogenized for chemical analysis. Selected sediment samples from the nine
cores were submitted for chemical analysis.

Sediment Grab Samples

Surface sediment samples (0 to 12 cm) were collected from locations RGH-SS-
01, RGH-SS-02, and RGH-SS-03 (Figure 7). Multiple grabs were collected at
each location to provide sufficient sediment volume for chemical analysis and
bioassays. Sample descriptions are presented in Table A-2 (Appendix A).
Sediment from the three surface samples was submitted for chemical analysis.

5.3 Sediment Physical Characteristics

Visual sample descriptions of sediment cores and surface sediment grabs are
presented in Appendix A. Surface grab samples (RGH-SS-01, RGH-SS-02, and
RGH-SS-03) collected adjacent to the wooden structure closest to shore
contained abundant fine refuse, primarily glass and brick fragments. There is
little evidence for recent sedimentation in these samples since the surface layer
contains cobbles and gravel (Table 4). The upper 3 to 6 inches of core samples
collected from these locations also contain cobbles and gravel.

Core samples typically contained large amounts of wood debris, primarily
sawdust and wood chips. Cores collected further offshore (RGH-SC-04,
RGH-SC-5, and RGH-SC-06) and closer to the Cornwall Avenue landfill
(RGH-SC-07, RGH-SC-08, and RGH-SC-09) generally contained silt or sand in the
upper 3 to 12 inches though, in most cases, wood debris was mixed throughout
this layer. An oily sheen was observed at the surface of cores collected from
locations RGH-SC-04 and RGH-SC-05.

5.4 Chemical Analysis

Analytical results for the R.G. Haley sediment samples as compared to the AET
dry-weight sediment quality criteria are presented in Table 6. Analytical results
compared to the SMS sediment quality criteria are presented in Table 7.
Compounds exceeding applicable SMS or AET screening criteria are shown on
Figure 7. Analytical results for dioxins/furans expressed as 2,3,7,8-TCDD TEQs
are presented in Table 8 and on Figure 8.
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Conventional Sediment Analyses

TOC concentrations ranged from 1.47 to 38.6 percent for all samples collected
and analyzed from the R.G. Haley site. TOC concentrations in the three
sediment surface samples ranged from 2.2 to 4.13 percent. TOC concentrations
in the nine vibracore samples ranged from 1.47 to 38.6 percent. The maximum
TOC concentration was reported in sample RGH-SC-07-2-4’. The highest TOC
concentrations were present in the 2- to 4- and 4- to 6-foot-depth intervals and
are likely associated with large amounts of wood debris observed (refer to
Appendix A) in the core samples.

Total solids concentrations ranged from 29.3 to 84.7 percent in the vibracore
samples. Total solids concentrations ranged from 67.4 to 81.5 percent in the
surface sediment samples.

Total sulfide concentrations in the three surface sediment samples were
relatively high, ranging from 503 to 1,420 mg/kg with the highest concentration
detected in sample RGH-SS-01. Sulfide is indicative of organic-rich, anaerobic
sediment and may be associated with low oxygen due to degradation of wood
waste observed in these samples.

Ammonia concentrations in the three surface sediment samples ranged from
3.39 to 6.34 mg/kg with the highest concentration detected in RGH-5S-03.

Diesel- and Motor Oil-Range Petroleum Hydrocarbons

Diesel-range petroleum hydrocarbons concentrations ranged from 8.8 U to 670
mg/kg, with the highest detection in sample RGH-SC-08-4-5.5". Heavy oil-range
petroleum hydrocarbons concentrations ranged from 18 U to 950 mg/kg, with
the highest detection in sample RGH-SC-09-4-5.5".

The depth of maximum TPH concentration varies by location. The maximum
TPH concentrations for locations RGH-SC-02, RGH-SC-04, and RGH-SC-05 were
detected in the uppermost (0- to 2-foot-depth) interval. As noted earlier,
petroleum sheen was observed in the samples RGH-SC-04-0-2” and RGH-SC-05-
0-2’. For locations RGH-SC-01, RGH-SC-06, and RGH-SC-07, the maximum TPH
concentration was detected in the deepest interval sampled (about 4 to 6 feet
deep). The highest TPH concentrations span a wider depth range for locations
RGH-SC-03, RGH-SC-08, and RGH-SC-09 with similar concentrations in both the
2- to 4- and 4- to 6-foot-depth intervals. Overall, the maximum TPH
concentrations (greater than 800 mg/kg) were detected in subsurface samples
at locations RGH-07, RGH-08, and RGH-09, located in the southern portion of
the site nearer the Cornwall Avenue Landfill.
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No sediment criteria have been established for TPH though Ecology has
determined that impacts may occur at concentrations greater than 200 mg/kg
(personal communication with Dr. Pete Adolpson, Ecology, on June 2, 2009);
Total TPH concentrations are below the MTCA Method A screening criterion of
2,000 mg/kg for upland soil.

Mercury

Mercury was detected at concentrations above CSL at core locations RGH-03,
RGH-06, RGH-08, and RGH-09 (Figure 7) with the highest concentration (11.3
mg/kg) in sample RGH-SC-08-4-5.5". None of the surface (0 to 12 cm) sediment
samples tested (locations RGH-S5-01, RGH-5S-02, and RGH-S5-03) exceeded
SQS. Mercury concentrations increase with depth with highest concentrations
in the 4- to 6-foot-depth interval suggesting a historical source that is being
attenuated with more recent sediment deposition.

Non-Polar Semivolatile Organic Compounds

Except for six samples collected from the R.G. Haley site, the samples contained
greater than 3.5 percent organic carbon likely due to petroleum hydrocarbons
and wood debris in the samples and, therefore, sample results for most non-
polar organics were compared to AET criteria rather than the organic carbon-
normalized SMS.

TOC in the following samples was within the 0.5 to 3.5 percent range for
organic carbon normalization and results for these samples were compared to
SMS: RGH-SS-02; RGH-SS-03; RGH-SC-01-0-2"; RGH-SC-02-2-4’; RGH-SC-04-
4-6’; and RGH-SC-05-2-4’. Non-polar organic compound results for other
samples were compared to AET criteria.

PAHs

PAHs were the most prevalent compounds detected that exceeded sediment
screening criteria (Figure 7). PAHs are usually associated with creosote, coal tar,
oil, and incomplete combustion of organic matter. PAHs are a component of
creosote, a wood preservative, and are likely associated with former creosote
wood treating at the R.G. Haley facility or treated pilings and structures along
the shoreline.

The depth of maximum PAH concentration varies by location. The highest total
PAH concentrations and the greatest number of LAET and 2LAET exceedances
were detected in the 2- to 4-foot-depth interval at location RGH-03 and the 4- to
6-foot-depth interval at location RGH-06. These sample locations are at the
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western end of the derelict wooden structure immediately offshore of the R.G.
Haley site (Figure 7) and may reflect either an upland source or historical in-
water disposal of creosote. Locations RGH-08 and RGH-09, located between
the derelict structure and the Cornwall Avenue Landfill, also had maximum total
PAH concentrations in the deepest interval sampled (4 to 5.5 feet) though only
fluoranthene in sample RGH-08-4-5.5" exceeded the LAET.

For locations RGH-02, RGH-04, and RGH-05, the highest total PAH
concentrations were detected in the 0- to 2-foot-depth interval though there
were exceedances of AET criteria only in sample RGH-04-0-2". Phenanthrene
and fluoranthene exceeded their respective LAET in sample RGH-04-0-2". For
samples RGH-SC-04-0-2" and RGH-SC-05-0-2’, PAHs are likely associated with
the petroleum sheen that was observed in the cores.

None of the surface (0 to 12 cm) sediment samples tested (locations RGH-SS-01,
RGH-SS-02, and RGH-55-03) exceeded sediment screening criteria.

Phthalates

Phthalates are ubiquitous in the environment. They are used in a wide range of
products, primarily as plasticizers and coatings, and are also common in
wastewater and stormwater discharges.

Dimethylphthalate and butylbenzylphthlate exceeded sediment screening
criteria in four samples (Figure 7). Core locations RGH-07 and RGH-08,
between the derelict wooden structure and the Cornwall Avenue Landfill,
exceeded AET criteria in the 0- to 2-foot-depth interval possibly suggesting either
surface water runoff or the Cornwall Avenue Landfill as potential sources.
Sample RGH-07-0-2" exceeded the 2LAET for dimethylphthalate while sample
RGH-08-0-2" exceeded the LAET for butylbenzylphthlate. The LAET for
dimethylphthalate was also exceeded in the 4- to 5.5-foot-depth interval at
location RGH-08 indicating historical deposition.

Locations RGH-02 and RGH-03 exceeded the 2LAET for dimethylphthalate and
LAET for butylbenzylphthalate, respectively, in the 4- to 6-foot-depth interval,
suggesting older deposition.

None of the surface (0 to 12 cm) sediment samples tested (locations RGH-SS-01,
RGH-SS-02, and RGH-SS-03) exceeded sediment screening criteria.

Hart Crowser
17330-17 June 26, 2009

Page 15



Phenols

The compound 2,4-dimethylphenol, often associated with wood waste as well as
creosote and coal tar, exceeded the sediment CSL in the 2- to 4-foot-depth
interval sample collected from RGH-SC-07. However, this compound was only
detected in one other sample, the 2- to 4-foot-depth interval from location
RGH-SC-06 but below SQS. Other phenols (e.g., phenol, 2-methylphenol,
4-methylphenol), also often associated with wood waste, creosote, and coal tar,
were detected in a number of samples but the concentrations were below their
respective SQS.

Pentachlorophenol is the only other polar compound detected that exceeded
SQS and CSL. Pentachlorophenol is a wood preservative and is likely associated
with former wood treating activities at the R.G. Haley facility.

With the exception of locations RGH-05, RGH-06, and RGH-07,
pentachlorophenol was detected in the other surface samples and core samples
collected and analyzed though most concentrations were less than the SQS.
The highest pentachlorophenol concentrations do not appear to be associated
with locations of highest PAH concentrations.

The highest pentachlorophenol concentrations were typically in the intermediate
(2- to 4-foot-depth) and deepest (4- to 6-foot-depth) core samples though
pentachlorophenol was also detected in surface samples and shallow cores (0-
to 2-foot) with the exception of the three locations listed earlier.
Pentachlorophenol concentrations increase with depth in cores collected from
locations RGH-08 and RGH-09, located between the derelict wooden structure
and the Cornwall Avenue Landfill. Pentachlorophenol concentrations at RGH-08
in the 0- to 2-, 2- to 4-, and 4- to 5.5-foot-depth intervals are 150, 450, and 4,100
Mg/kg, respectively, compared to its SQS and CSL of 360 and 690 ug/kg,
respectively. Pentachlorophenol concentrations at RGH-09 in the 0- to 2-, 2- to
4-, and 4- to 5.5-foot-depth intervals are 91, 260, and 420 pg/kg, respectively.

Pentachlorophenol concentrations in samples collected from RGH-01 exceed its
SQS in the 0- to 2- and 4- to 6-foot-depth intervals with the highest concentration
in the deepest sample. The only other pentachlorophenol exceedance was in
RGH-03-2-4’ (720 ug/kg)., which exceeded its CSL of 690 ug/kg.

In two locations, RGH-02 and RGH-04, the highest pentachlorophenol
concentrations were detected in the 0- to 2-foot-depth interval though
concentrations were below the SQS. The presence of highest
pentachlorophenol concentrations vary by location in shallow and deep
sediment samples suggests both historical and potential on-going releases.
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Dioxins/Furans

Dioxin in the vicinity of the R.G. Haley site is likely associated with
pentachlorophenol use and/or releases. Dioxin is known to be contaminant
produced in the manufacturing of pentachlorophenol and dioxins are also
formed during combustion of pentachlorophenol or pentachlorophenol-treated
wood. Dioxins are also produced during chlorine bleaching of wood pulp.

Samples from six locations (Figure 8) were submitted for dioxin analysis. The
total TEQ concentrations, based on the non-detects equaling one half the
reporting limit, range from 1.55 to 557 ng/kg (Table 8), with the highest
concentration reported in sample RGH-SC-03-0-2’. Sample concentrations are
within the range or somewhat higher than the range of 52 to 200.8 ng/kg
(Figure 4) previously reported (Anchor and Hart Crowser 2000).

TEQ concentrations in three surface (0 to 12 cm) sediment samples (RGH-01,
RGH-02, and RGH-03) collected adjacent to the derelict structure closest to
shore range from 80.9 to 167 ng/kg. These concentrations are significantly
higher than the average Bellingham Bay background concentration of 8.52 ng/kg
(See Section 4.0), the Puget Sound average background concentration of 1.35
ng/kg, and the range reported (mean of 6.9 ng/kg and maximum of 12.2 ng/kg)
by the DMMO for the Bellingham Bay dredged material disposal site.

Samples from multiple depth intervals were analyzed for dioxin at only three
locations (RGH-01, RGH-02, and RGH-06). Dioxin concentrations generally
increase with depth and tend to be correlated with pentachlorophenol but too
few core samples were analyzed to establish a trend. Additional dioxin analysis
of core samples would be required to definitively determine whether dioxins are
associated with pentachlorophenol.

5.5 Sediment Bioassay Testing Results

Bioassay testing was performed on two surface sediment samples and one
reference sample (Samish Bay Ref 1). Sample RGH-S5-02 was not submitted for
bioassay testing, as insufficient volume was collected for both chemistry and
bioassay testing after eight sediment grab attempts. The reference location was
selected to match the grain size distribution of the sediment samples.

Suitability determinations are based on a comparison of responses observed in
the test treatments versus those in the reference treatment. Based on similarity
in grain size, sample Samish Bay Ref 1 was used for comparison of test
treatments RGH-SS-01 and RGH-SS-03.
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The laboratory results and sediment bioassay summary are presented in
Appendix C. Bioassay results are present graphically on Figure 9.

Amphipod Test Results

No significant differences were observed for samples RGH-SS-01 or RGH-5S-03
relative to the Samish Bay reference sediment. Both sediment samples also met
the SQS and CSL; thus passing overall.

Juvenile Polychaete Test Results

There were no significant decreases in MIG in any of the test treatments relative
to the reference sediment (Appendix C). In addition, there was adequate growth
in each of the test treatments to meet both the SQS and CSL.

Larval Test Results

Statistically significant decreases in normal survivors were observed in samples
RGH-SS-01 and RGH-SS-03, relative to the Samish Bay reference. The number of
normal larvae in test sediment RGH-SS-01 was 68.9 percent compared to the
reference sediment. Test sediment RGH-SS-01 failed the SQS of 85 percent, and
also failed the CSL of 70 percent. The number of normal larvae in test sediment
RGH-SS-03 was 77.6 percent compared to the reference sediment. Test
sediment RGH-SS-03 failed the SQS, but passed the CSL (Appendix C).

5.6 Summary and Conclusions

Chemical concentrations, and most SQS and AET exceedances, generally,
though not definitively, tend to increase with depth suggesting natural
attenuation due to sediment deposition may be occurring. The maximum TPH
concentrations were detected in subsurface samples collected from the southern
portion of the site nearer the Cornwall Avenue Landfill.

Sediment analytical data for the R.H. Haley site show that the concentrations of
SMS chemicals of concern were below their respective SQS for the three surface
sediment samples collected from 0 to 12 cm but there were exceedances of
SMS or AET criteria for subsurface sediment samples. Sulfide concentrations in
the three surface sediment samples were high, indicating organic-rich, anaerobic
sediment, possibly due to degradation of wood waste observed in these
samples.

The sediments adjacent to the derelict structure showed exceedances for the
SMS and AET criteria for SVOCs at most locations sampled (RGH-01, RGH-02,

Hart Crowser
17330-17 June 26, 2009

Page 18



RGH-03, RGH-04, and RGH-06). The largest number and highest concentrations
of chemicals detected offshore from the R.G. Haley site were detected at
locations RGH-03 and RGH-06, located closest to the site. There were no
exceedances of sediment criteria in samples collected from RGH-05.

Sediment larval testing results indicated biological impacts to sediment at
locations RGH-01 and RGH-03 even though chemical concentrations were less
than SMS and AET criteria. RGH-SS-01 failed both the SQS and the CSL for
normal larval development. RGH-SS-03 also failed the SQS for the larval
development bioassay. Biological impacts may be due to high concentrations of
sulfide in the samples.

6.0 CORNWALL AVENUE LANDFILL SITE

The Cornwall Avenue Landfill site is located at the south end of Cornwall
Avenue, south of R.G. Haley, and adjacent to Bellingham Bay. Most of the site
was originally tideflats and sub-tidal areas. From 1888 to 1946, the site was used
for sawmill operations, including log storage and wood disposal. The site was
used for municipal waste disposal from approximately 1953 until 1965. The site
is owned by the City, the Port and the State of Washington. A draft RI/FS has
been completed and is currently under review by Ecology prior to issuance for
public review.

6.1 Sample Locations

SPI/Plan View Images Sample Locations

SPI data were collected from 141 subtidal locations offshore of the Cornwall
Avenue Landfill (Figure 10). Samples were collected along multiple transects.
Several proposed locations could not be accessed due to shallow water or
locations which plotted on land. State Plane coordinates for the sampling
locations are presented in Appendix D.

The SPI report and SPI data are provided in Appendix D, and the Cornwall
Avenue Landfill sediment vibracore locations, descriptions, and vibracore logs
are provided in Appendix E.

Sediment Coring Sample Locations
Vibracore samples were collected from 44 subtidal locations adjacent to

Cornwall Avenue Landfill site. SPI data were to be used to determine
subsequent sediment core sampling locations. However, as so little municipal
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6.2 Distribution

refuse was identified in the SPI and plan view photos of surface sediment,
apparently due to high sedimentation rates, vibracore locations were selected by
following the outer boundary of surface refuse based on a draft RI/FS prepared
by Landau (2007). Core locations were selected on each side of the refuse
boundary line (Figure 10). Additional core locations were selected both inside
and outside the refuse boundary line to provide additional information on the
extent of refuse and wood debris. Two locations (CW-139 and CW-136) were
not collocated with a SPI site. Additionally, two coring locations (BLVD-09 and
RGH-07) sampled in conjunction with neighboring investigations, were located
within the Cornwall Avenue Landfill site and are also included on Figure 10.
State Plane coordinates for the core sampling locations are presented in Table
E-1.

Sediment cores were collected to a depth of up to 8.5 feet (penetration) below
the sediment-water interface. Sediment was extruded aboard the vessel into a
wooden trough where it was visually examined to determine the presence of
municipal refuse and wood waste (sawdust/woodchips). Representative
photographs are presented in Appendix E. Since the objective was to map the
extent and depth of refuse and wood debris, no samples were collected for
chemistry or bioassay analyses.

of Municipal Refuse and Wood Waste

A summary of the SPI observations and interpretation relative to the presence of
municipal refuse and wood waste is presented in SAIC’S SPI Survey Report in
Appendix D. Identification of sawdust and woodchips in SPIl images is based on
visual interpretation of photographs and is subjective.

Images and cores from each location were evaluated for the presence of
municipal refuse and wood debris (sawdust/woodchips). A summary of the core
observations and interpretation relative to the presence of municipal refuse and
wood waste is presented in Table E-2.

Locations with Discernable Wood Waste or Municipal Refuse

Locations with any discernable amount of municipal refuse or wood debris
(sawdust/woodchips) on the sediment surface or within the sediment core is
presented on Figure 11. Only municipal refuse was identified in 16 of the 141
subtidal locations (approximately 11 percent) while only wood waste (sawdust
and/or woodchips) was identified in 21 of the 141 subtidal locations
(approximately 15 percent). Both municipal refuse and wood waste are present
in 26 locations (approximately 18 percent). In many cases, sawdust is present
only on the surface in small amounts and identification is subjective. In cases
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where small amounts of apparent sawdust were observed in SPI images, it was
generally present as very thin layers (typically less than 0.5 cm) on the surface.

As shown on Figure 11, no discrete areas of municipal refuse were evident
though general trends were observed. The outer boundary of municipal refuse
(both surface and core samples) corresponds with the outer boundary of surface
refuse determined in the draft Cornwall Avenue Landfill RI/FS (Landau 2007).
The draft RI/FS also established a boundary of significant municipal refuse
(greater than 50 percent surface refuse) closer to shore (Figure 11). Significant
areas of surface municipal refuse were not identified in SPI and plan view images
or in sediment cores during the current investigation. Most samples in this
investigation contained less than 5 percent municipal refuse and, in many cases,
only one piece of refuse was present. In addition, it is unknown whether surface
refuse observed in SPI and plan view images is of recent origin or is from
historical landfill operations. The lack of refuse observed in surface sediments
during this investigation is likely a result of recent sediment deposition over
materials observed during the previous surveys in 1996 and 2002 (Landau
2007).

There is also no clear pattern for the distribution of wood waste though there is
a small cluster of locations on the southwestern edge of the Cornwall Avenue
Landfill, outside the municipal refuse boundary, where only wood waste was
observed (Figure 11).

In general, both wood waste and municipal refuse were identified along the
entire length of the former landfill though observable municipal refuse
concentrations were lower than those reported in the draft Cornwall Avenue
Landfill RI/FS.

Locations with Wood Waste and/or Municipal Refuse and Less
than 1 foot of Recent Sedimentation

Figure 12 shows locations with greater than 1 foot of accumulated wood waste
containing greater than 50 percent sawdust and/or woodchips or any
discernable municipal refuse with less than 1 foot of recent overlying sediment.
Figure 12 incorporates information from both SPI and plan view images
(Appendix D) and sediment core samples (Table E-1 and Figure 10).

Locations with greater than 1 foot of accumulated wood containing greater than
50 percent sawdust and/or woodchips with less than 1 foot of recent overlying
sediment are primarily in the southernmost portion of the landfill (CW-02,
CW-03, CW-108, and CW-120).
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Samples with any discernable municipal refuse and less than 1 foot of recent
overlying sediment are primarily located in the southwestern portion of the
landfill within the significant municipal refuse boundary as presented in the draft
Cornwall Avenue Landfill RI/FS. There are also a small number of locations with
municipal refuse in the northern part of the landfill that are covered with less
than 1 foot of overlying sediment.

The only location that contained both wood waste and municipal refuse is
CW-53, located near the middle of the landfill area.

6.3 Summary and Conclusions

SPI and plan view images did not identify significant amounts of municipal refuse
or wood waste (sawdust/woodchips) on the surface of the Cornwall Avenue
Landfill site. Core samples indicated minimal amounts (generally less than 5
percent) of municipal refuse, primarily degraded plastic, at depths varying from 1
to 5 feet below the surface. Wood waste, in the form of sawdust, woodchips, or
pieces of bark, was observed in layers at depths varying from the surface to the
bottom of the cores.

Surface refuse was only observed in four of the SPI and surface plan view
images, likely due to burial of refuse by surface sediment deposition. A surface
sediment layer of greater than 1 foot was observed at approximately 55 percent
of the coring locations. The average thickness of this overlying sediment layer
was approximately 1.4 feet.

Locations with discernable municipal refuse or significant sawdust and/or
woodchips with less than 1 foot of overlying sediment were primarily in the
south and southwest areas of the landfill.

Sedimentation rates near the landfill appear to be relatively high based on the
presence of greater than 1 foot of clean overlying sediment in more than half of
the core samples (Figures 10 and 12).

7.0 BELLINGHAM BAY PILING STUDY AREA

The Bellingham Piling Study area is located between Boulevard Park and the
Cornwall Avenue Landfill site and includes numerous derelict pilings that were
once part of a historical railroad trestle adjacent to the existing shoreline.
Surface sediment grab samples and cores were collected to evaluate sediment
quality adjacent to the pilings before removal by the Department of Natural
Resources.
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7.1 Sample Locations

Two vibracore samples (BBP-SC-01 and BBP-SC-02) and three surface sediment
grab samples (BBP-SS-01 through BBP-SS-03) were collected from subtidal
locations adjacent to three sets of derelict pilings between the Cornwall Avenue
Landfill site and Boulevard Park (Figure 13). Attempts were made to collect
samples at the proposed coordinates, but due to gravelly substrate, large rocks,
and eelgrass, sample locations were shifted progressively bayward
(approximately 10 to 25 feet) until sediment samples could be collected. As a
result of this shifting, sample results may not be indicative of the sediment
quality close to the pilings. In addition, chemical concentration changes with
depth could not be determined since the entire core lengths were homogenized
and composited due to poor recovery in multiple coring attempts. No sample
was collected at coring location BBP-SC-03, due to refusal and poor recovery
after each of four sampling attempts at this location.

7.2 Sediment Sampling and Observations

Vibracore Samples

Sediment cores were collected at two (BBP-SC-01 and BBP-SC-02) of the three
proposed coring locations. The two successful cores were driven to a depth of
4 to 5 feet below the sediment-water interface before refusal due to coarse-
grained sediments. Recovery of the two cores was below the SAP criteria of 75
percent. However, after multiple attempts and subsequent shifting of the core
locations, it was decided to collect sediments for chemical analysis from the
cores with the highest recoveries even if acceptance criteria were not met. This
field decision was made based on the concept that although moving further
away from the pilings would provide better recovery, the chemical results would
be less representative of sediment adjacent to the pilings.

Sediment from each core was extruded and processed on the vessel. The
sediment cores were photographed and visual observations and sediment
descriptions were documented on core logs (Appendix A). Due to the low
recovery, the sediment cores were not sectioned into 2-foot-depth intervals as
planned. Rather, each core was composited and homogenized over its entire
length for chemical analysis and, therefore, chemical concentration changes with
depth cannot be evaluated.

Sediment Grab Samples

Sediment surface samples (BBP-SS-01 through BBP-S5-03) were collected using a
power grab sampler at three locations (Figure 13). The original proposed sample
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locations were shifted due to the presence of eelgrass, cobbles, and wood waste
preventing closure of the grab sampler. Multiple sediment surface grabs were
collected at each location to provide sufficient sediment volume from the 0- to
12-cm-depth interval for chemistry and bioassays (Table 2).

7.3 Sediment Physical Characteristics

Surface sediment samples and sediment cores were photographed and visual
observations and sediment descriptions were documented on core logs
presented in Appendix A. Visual sample descriptions of surface sediment grabs
are presented in Table A-2.

Physical parameters were determined only on samples BBP-SS-01 and BBP-SS-02.
Samples consisted primarily of sandy gravel. Grain size results are summarized
in Table 4. The surface sediment grab samples were additionally analyzed for
Atterberg limits and specific gravity. Laboratory analysis results are presented in
Appendix B.

7.4 Chemical Analysis

Chemical analysis was conducted on the five sediment samples (two composite
core samples and three surface sediment samples). The sediments were
analyzed for total metals (arsenic, cadmium, chromium, copper, lead, mercury,
nickel, silver, and zinc), SVOCs, TOC, total solids, ammonia, total sulfides, and
NWTPH-Dx. Three surface sediment grab samples and core sample BBP-SC-01
were analyzed for dioxins/furans. Analytical results for the Bellingham Bay Piling
Study area sediment samples compared to the AET dry-weight sediment quality
criteria are presented in Table 9. Analytical results compared to the SMS criteria
are presented in Table 10. Analytical results for dioxins/furans with TCDD TEQs
are presented in Table 11.

Conventional Sediment Analyses

TOC concentrations ranged from 2.4 to 86.5 percent. TOC concentrations in
the three surface sediment samples ranged from 2.4 to 86.5 percent with the
maximum TOC concentration reported in the sample BBP-SS-03 located directly
north of Boulevard Park. The high TOC concentration is associated with the
extensive wood debris and slight oily sheen observed in sample BBP-SS-03
(Table A-2). TOC concentrations for the coring locations were 9.49 percent for
BBP-SC-01 and 10.1 percent for BBP-SC-02.

Total solids concentrations ranged from 20.4 to 67 percent. Preserved total
solids concentrations ranged from 18.8 to 69.5 percent.
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Total sulfide concentrations in the three surface sediment samples and two core
samples ranged from 212 to 393 mg/kg with the highest concentration detected
in core sample BBP-SC-02.

Ammonia concentrations in the three surface sediment samples and two
vibracore samples ranged from 2.82 to 10.4 mg/kg with the highest
concentration detected in sample BBP-SS-01.

Diesel- and Motor Oil-Range Petroleum Hydrocarbons

Diesel-range petroleum hydrocarbons concentrations ranged from 10 to 61
mg/kg, with the highest detection in sample BBP-SS-03 located directly north of
Boulevard Park (Figure 13). Heavy oil-range petroleum hydrocarbons
concentrations ranged from 15 to 180 mg/kg, with the highest detection in
sample BBP-SS-03. An oily sheen was observed in samples BBP-SS-01 and BBP-
SS-03.

Metals

Arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc were
detected in one or more of the sediment samples analyzed; however, at
concentrations below SQS. Silver was not detected in any of the samples
analyzed.

Non-Polar Semivolatile Organic Compounds

Only sample BBP-SS-01 had a TOC concentration within the 0.5 to 3.5 percent
range for organic carbon normalization of results. Therefore, only sample BBP-
SS-01 was compared to SMS criteria for non-polar organic compounds. Results
for other samples were compared to AET dry-weight criteria.

PAHs were detected in all samples collected from the pilings area. However,
concentrations for individual PAHSs as well as total low molecular weight PAHs
(LPAHSs) and total high molecular weight PAHs (HPAHSs) were below their
applicable SMS and AET criteria, with the following exceptions.

m  Phenanthrene and fluoranthene in surface (0 to 12 cm) sample BBP-5S-02
exceeded the LAET, but were below the 2LAET (Figure 13).

Phthalates were detected at all sample locations but only butylbenzylphthalate
exceeded LAET in sample BBP-SC-02.
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Phenols

Phenol and/or 4-methylphenol were detected in all samples but concentrations
were below their respective SQS.

Dioxins/Furans

The total TEQ concentrations ranged from 1.11 to 16.1 ng/kg, with the highest
detection in sample BBP-SS-03 (Figure 14). Dioxin TEQs are lower than
concentrations at the R.G. Haley site and are comparable to those detected in
the bay-wide study (Section 4.0 and Figure 3).

7.5 Sediment Bioassay Testing Results

Bioassay testing was performed on two surface sediment samples (BBP-SS-01
and BBP-5§5-02) and one reference sample (Samish Bay Ref 1). The same
reference sample (Samish Bay Ref 1) was used for the Bellingham Bay Piling
Study area samples and the R.G. Haley site samples based on grain size
distribution. The laboratory results and sediment bioassay summary are
presented in Appendix C. Bioassay results are present graphically on Figure 9.

Amphipod Test Results

Relative to the Samish Bay reference, no significant differences were observed
for BBP-SS-01 or BBP-SS-02. Both sediment samples also met the SQS and CSL;
thus passing overall.

Juvenile Polychaete Test Results

There were no significant decreases in MIG in any of the test treatments, relative
to the reference treatment (Appendix C). In addition, there was adequate
growth in each of the test treatments to meet both the SQS and CSL.

Larval Test Results

There was no significant decrease in normal development for samples BBP-SS-01
or BBP-S5-02 compared to the Samish Bay reference sample. Normal
development in each of the test treatments met the numeric threshold for both
SQS and CSL (Appendix C); thus passing overall.
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7.6 Summary and Conclusions

Analytical data show that the concentrations of SMS chemicals of concern were
below the corresponding SQS for surface sediment sample BBP-SS-01. Surface
samples BBP-SS-02 and BBP-SS-03 had TOC concentrations outside the range for
normalization, and were compared to AET criteria. The concentrations of the
chemicals of concern were below the corresponding AETs with the following
exceptions. Phenanthrene and fluoranthene in BBP-SS-02 exceeded the LAET,
but were less than the 2LAET.

The core samples were also compared to the AET criteria due to high organic
content. The concentrations of chemicals of concern were below corresponding
AETs with the exception of butylbenzylphthalate in BBP-SC-02, which was above
the LAET but below the 2LAET.

Sediment bioassay results indicate acceptable organism growth and survival in
the surface sediment tested from the Bellingham Bay Piling Study area.
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Table 2 - Sediment Sample Testing Summary
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Boulevard Park Study
Surface Sediment Samples
NQ36,
BLVD-SS-01 NV31 X X X X X X X X
BLVD-SS-02 NQ36 X X X X X
BLVD-SS-03 NQ36 X X X X X
BLVD-SS-04 NQ36 X X X X X
BLVD-SS-05 NQ36 X X X X X
BLVD-SS-06 NQ36 X X X X X X
BLVD-SS-07 NQ36 X X X X X X X
BLVD-SS-08 NQ36 X X X X X X
BLVD-SS-09 NQ36 X X X X X X X X
Sediment Core Samples
NR34,
BLVD-SC-01-0-2' NV30 X X X X
NR34,
BLVD-SC-01-2-4' NV30 X X X X
NR34,
BLVD-SC-01-4-6' NV30 X X X X
NR34,
BLVD-SC-02-2-4' o172 X X X X
NR34,
BLVD-SC-02-6-8' o172 X X X X
BLVD-SC-03-4-6' NR34 X X
BLVD-SC-03-6-8' NR34 X X
NR34,
BLVD-SC-04-0-2' NV30 X X X X
NR34,
BLVD-SC-04-2-4' 0Ol172 X X
NR34,
BLVD-SC-04-4-6' 0Ol172 X X
BLVD-SC-04-8-10' NR34 X X X X X X
BLVD-SC-04-10-10.5' NR34 X X
BLVD-SC-05-6-8' NR34 X X
BLVD-SC-05-8-9.5' NR34 X X
BLVD-SC-05-9.5-10' NR34 X X X X
BLVD-SC-05-10-10.5' NR34 X X
BLVD-SC-05-10.5-12' NR34 X X X X X X
BLVD-SC-05-13.5-14' NR34 X
BLVD-SC-06-0-2' NR34 X X
BLVD-SC-06-2-4' NR34 X X
BLVD-SC-06-4-6' NR34 X X
BLVD-SC-06-6-8' NR34 X X X X
BLVD-SC-06-8-9' NR34 X X
BLVD-SC-06-12-14' NR33 X X X X
BLVD-SC-06-14-14.5' NR33 X X
BLVD-SC-07-0-4' NR33 X X
BLVD-SC-08-0-2' NR33 X X
BLVD-SC-08-2-2.5' NR33 X X
BLVD-SC-08-2.5-4' NR33 X X X X X X
BLVD-SC-08-4-6' NR33 X X
BLVD-SC-08-8-8.5' NR33 X X
BLVD-SC-08-8.5-10' NR33 X X X X
BLVD-SC-08-14-14.5' NR33 X X
BLVD-SC-09-0-2' NR33 X X X
NR33,
BLVD-SC-09-2-3' NV29 X X X X X
NR33,
BLVD-SC-09-3-4' NV29 X X X X X
NR33,
NV29,
BLVD-SC-09-4-6' OG54 X X X X X
NR33,
NV29,
BLVD-SC-09-6-8' OG54 X X X X X
BLVD-SC-09-8-8.5' NR33 X X
NR33,
BLVD-SC-09-8.5-9.7' NV66 X X X X X
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Table 2 - Sediment Sample Testing Summary
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R.G. Haley Site
Surface Sediment Samples
RGH-SS-01 NM56 |G81030194 X X X X X X X X X
RGH-SS-02 NM56 |G81030194 X X X X X X X X
RGH-SS-03 NM56 |G81030194 X X X X X X X X X
Sediment Core Samples
RGH-SC-01-0-2" NM56 [G81030194 X X X X X
RGH-SC-01-2-4' NM56 |G81030194 X X X X X
RGH-SC-01-4-6' NM56 X X X X
RGH-SC-02-0-2' NM56 [G81030194 X X X X X
RGH-SC-02-2-4' NM56 [G81030194 X X X X X
RGH-SC-02-4-6' NM56 X X X X
RGH-SC-03-0-2" NM56 [G81030194 X X X X X
RGH-SC-03-2-4' NM56 X X X X
RGH-SC-03-4-6' NM56 X X X X
RGH-SC-04-0-2' NM56 [G81030194 X X X X X
RGH-SC-04-2-4' NM56 X X X X
RGH-SC-04-4-6' NM56 X X X X
RGH-SC-05-0-2" NM56 [G81030194 X X X X X
RGH-SC-05-2-4' NM56 X X X X
RGH-SC-05-4-6' NM56 X X X X
RGH-SC-06-0-2' NM56 [G81030194 X X X X X
RGH-SC-06-2-4' NM56 [G81030194 X X X X X
RGH-SC-06-4-6" NM56 X X X X
RGH-SC-07-0-2" NR16 X X X X
RGH-SC-07-2-4' NR16 X X X X
RGH-SC-07-4-6.8' NR16 X X X X
RGH-SC-08-0-2" NR16 X X X X
RGH-SC-08-2-4' NR16 X X X X
RGH-SC-08-4-5.5' NR16 X X X X
RGH-SC-09-0-2" NR16 X X X X
RGH-SC-09-2-4' NR16 X X X X
RGH-SC-09-4-5.5' NR16 X X X X
Bellingham Bay Piling Study
Surface Sediment Samples
BBP-SS-01 NM66 |G81030305 X X X X X X X X X X X X
BBP-SS-02 NM66 |G81030305 X X X X X X X X X X X X
BBP-SS-03 NM66 [G81030305 X X X X X X X
Sediment Core Samples
BBP-SC-01 NM66 [G81030305 X X X X X X X
BBP-SC-02 NM66 X X X X X X
Bay-Wide Dioxin Background Study
Surface Sediment Samples
BBDx-SS-01 NQ49 [G8I240290 X
BBDx-SS-02 NQ49 [G8I240290 X
BBDx-SS-03 NQ49 [G8I240290 X
BBDx-SS-04 NQ49 [G8I240290 X
BBDx-SS-05 NQ49 [G8I240290 X
BBDx-SS-06 NQ49 [G8I240290 X
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Table 2 - Sediment Sample Testing Summary
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Samish Bay Reference
Surface Sediment Samples
Samish Bay Ref 1 X X X X
Samish Bay Ref 2 X X X X X
Samish Bay Ref 3 X X X X

1 Metals analysis will include the SMS Metals: arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc.
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Table 3 - Sediment Quality Criteria Compared to Laboratory Detection and Quantitation Limits Sheet 1 of 2

Sample ID SMS (OC normalized for non-ionizable organics) AETSs (dry wt) MDL PQL
Sampling Date SQS CSL LAET 2LAET

Metals in mg/kg

Arsenic 57 93 57 93 0.52 5
Cadmium 51 6.7 5.1 6.7 0.02 0.2
Chromium 260 270 260 270 0.28 0.5
Copper 390 390 390 390 0.04 0.2
Lead 450 530 450 530 0.2 2
Mercury 0.41 0.59 0.41 0.59 0.005 0.05
Nickel 140 140 0.31 1
Silver 6.1 6.1 6.1 6.1 0.11 0.3
Zinc 410 960 410 960 0.28 1
PAHSs in ug/kg

Naphthalene 99000 170000 2100 2400 8.7 20
Acenaphthylene 66000 66000 1300 1300 8.7 20
Acenaphthene 16000 57000 500 730 8.2 20
Fluorene 23000 79000 540 1000 9 20
Phenanthrene 100000 480000 1500 5400 8.4 20
Anthracene 220000 1200000 960 4400 7.7 20
2-Methylnaphthalene 38000 64000 670 1400 8.2 20
1-Methylnaphthalene 7.2 20
Total LPAHs 370000 780000 5200 13000

Fluoranthene 160000 1200000 1700 2500 7.9 20
Pyrene 1000000 1400000 2600 3300 7.8 20
Benzo(a)anthracene 110000 270000 1300 1600 5.9 20
Chrysene 110000 460000 1400 2800 6.6 20
Benzo(b)fluoranthene 9.5 20
Benzo(k)fluoranthene 9.3 20
Total Benzofluoranthenes 230000 450000 3200 3600

Benzo(a)pyrene 99000 210000 1600 3000 8.2 20
Indeno(1,2,3-cd)pyrene 34000 88000 600 690 8.6 20
Dibenz(a,h)anthracene 12000 33000 230 540 8.6 20
Benzo(g,h,i)perylene 31000 78000 670 720 6.8 20
Total HPAHs 960000 5300000 12000 17000

Chlorinated Benzenes in ug/kg

1,2-Dichlorobenzene 2300 2300 35 50 7.9 20
1,3-Dichlorobenzene 170 170 7.4 20
1,4-Dichlorobenzene 3100 9000 110 120 7.4 20
1,2,4-Trichlorobenzene 810 1800 31 51 9.1 20
Hexachlorobenzene 380 2300 22 70 8 20
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Table 3 - Sediment Quality Criteria Compared to Laboratory Detection and Quantitation Limits

Sample ID SMS (OC normalized for non-ionizable organics)

Sampling Date

Phthalate Esters in ug/kg
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

Miscellaneous Compounds in ug/kg
Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Hexachloroethane

lonizable Organic Compounds in ug/kg
Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid

Conventionals in %

Total Organic Carbon
Preserved Total Solids
Total Solids

Conventionals in mg/kg
N-Ammonia
Sulfide

TPH in mg/kg
Diesel-Range Hydrocarbons
Motor Oil-Range Hydrocarbons

SQS csL
53000 53000
61000 110000
220000 1700000
4900 64000
47000 78000
58000 4500000
15000 58000
3900 6200
11000 11000
420 1200
63 63
670 670
29 29
360 690
57 73
650 650

LAET

71
200
1400
63
1300
6200

540
11
28

420
63
670
29
360
57
650

AETSs (dry wt)
2LAET

160
200
1400
900
1900
6200

700
120
40

1200
63
670
29
690
73
650

MDL

7.8
16
12
11
11

8.3

7.6
8.1
8.7
7.2

14
14
13
15
48
14
120

PQL

Note: MDL and PQL will vary based on initial sample weight, dry weight corrections, and dilution factors. These limits are the laboratory reported limits.

Sheet 2 of 2

20
20
20
20
200
20

20
20
20
20

20
20
20
20
100
20
200

0.02

0.01
0.01

Hart Crowser

1733017\Bellingham Bay Investigation Report Table 3



Table 4 - Grain Size and Conventional Parameter Results for Sediment Samples

Sample ID SAMISH BAY REF 1 BBP-SS-01 BBP-SS-02 RGH-SS-01 RGH-SS-02 RGH-SS-03
Sampling Date 08/29/08 8/26/2008 8/26/2008 8/26/08 8/26/08 8/26/08
Grain Size in %
Gravel 0.1 11.6 9.1 55.2 56 19.5
Very Coarse Sand 1.5 5.3 8.2 11.8 9.2 7.3
Coarse Sand 17.3 5.4 6.9 9.5 11.5 9.9
Medium Sand 60.2 16 19.7 13.7 16.5 19.5
Fine Sand 11.2 34.7 30.6 7.6 5 20.2
Very Fine Sand 1.4 12.9 9.2 2 0.8 12.4
Coarse Silt 3.0 4.3 1.7 1.3
Medium Silt 0.2 4.9 3.8 1.3
Fine Silt 1.1 1.1 2.6 2
Very Fine Silt 1.0 0.5 15 1.2
8-9 Phi Clay 0.7 0.5 1.5 1.3
9-10 Phi Clay 0.9 0.9 1.7 1.3
> 10 Phi Clay 1.3 1.9 3.5 2.7
Total Fines 8.3 14.1 16.2 0.2 1.1 11.1
Conventionals in %
Total Organic Carbon 1.16
Preserved Total Solids 70.40
Total Solids 81.00
Conventionals in mg/kg
N-Ammonia 8.69
Sulfide 8.42

Blank indicates sample not analyzed for specific analyte or screen size.
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Table 5 - Analytical Results and TCDD TEQs for Bay-Wide Sediment Samples

Sample ID
Sampling Date
Depth Interval

Percent Moisture

Dioxins in ng/kg
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HXCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HXCDF
Total HpCDF
Total TEQ

TEF BBDX-SS-01
9/19/2008
Oto 12 cm

0.1
0.1
0.1
0.01
0.0003
0.1
0.03
0.3

0.1
0.1
0.1
0.1
0.01
0.01
0.0003

59.1

0.32 U
061U
21U
15U
12T
33
280
098 T
0.34 U
037U
059 T
0.24 U
032U
0.34 U
47T
0.39 U
16T
4.7
6.3
19
68
0.98
0.76
3.8
17

TEQ

0.16
0.305
0.105
0.075

0.12

0.33
0.084
0.098

0.0051
0.0555
0.059
0.012
0.016
0.017
0.047
0.00195
0.0048

1.50

TEQ

0.743

BBDX-SS-02

ND=1/2 RL ND=0 9/19/2008

Oto 12 cm
49

031U
092U
23T
48T
3U
90
630
26UC
035U
057 T
14T
035T
037U
045U
117
0.69 U
41
56
64
120
190
4.2
2.1
18
50

TEQ
ND=1/2 RL

0.155
0.46
0.23
0.48
0.15

0.9

0.189

0.13
0.00525

0.171
0.14

0.035

0.0185
0.0225
0.11
0.00345
0.0123

3.21

TEQ BBDX-SS-03

ND=0

0
0
0.23
0.48

0.9
0.189

0.171
0.14
0.035

0.11

0.0123

2.27

9/19/2008
Oto12cm

61.4

0.62 U
32U
16
22
16
290

1300
233
1.2 U
19U
42T

0.67 U
11T
17T
273
27T
110
640
780

1200
540
74
11
30
130

TEQ

Sheet 1 of 2
TEQ

ND=1/2 RL ND=0

0.31
1.6
1.6
2.2
1.6
29

0.39
2.3

0.018
0.285
0.42
0.0335

0.11

0.17

0.27

0.027
0.033

14.3
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1.6
2.2
1.6
2.9
0.39
2.3

0.42

0.11
0.17
0.27
0.027
0.033
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Table 5 - Analytical Results and TCDD TEQs for Bay-Wide Sediment Samples Sheet 2 of 2

Sample ID TEF BBDX-SS-04 TEQ TEQ BBDX-SS-05 TEQ TEQ BBDX-SS-06 TEQ TEQ
Sampling Date 9/19/2008 ND=1/2 RL ND=0 9/18/2008 ND=1/2 RL ND=0 9/18/2008 ND=1/2 RL ND=0
Depth Interval 0to12cm Oto12cm 0to12cm
Percent Moisture 62.4 70.4 51.6

Dioxins in ng/kg
2,3,7,8-TCDD 1 15U 0.75 0 25T 2.5 25 15T 15 15
1,2,3,7,8-PeCDD 1 34U 1.7 0 3T 3 3 16U 0.8 0
1,2,3,4,7,8-HXCDD 0.1 14 14 14 8T 0.8 0.8 51U 0.255 0
1,2,3,6,7,8-HXxCDD 0.1 18 1.8 1.8 11U 0.55 0 86T 0.86 0.86
1,2,3,7,8,9-HXCDD 0.1 137 1.3 1.3 88T 0.88 0.88 8T 0.8 0.8
1,2,3,4,6,7,8-HpCDD 0.01 220 2.2 2.2 140 14 1.4 120 1.2 1.2
OCDD 0.0003 630 0.189  0.189 540 0.162 0.162 590 0.177  0.177
2,3,7,8-TCDF 0.1 26 CON 2.6 2.6 18 CON 1.8 1.8 12 CON 1.2 1.2
1,2,3,7,8-PeCDF 0.03 18T 0.054 0.054 0.85 U 0.01275 0 0.85 U 0.01275 0
2,3,4,7,8-PeCDF 0.3 18U 0.27 0 16T 0.48 0.48 12U 0.18 0
1,2,3,4,7,8-HXCDF 0.1 26 U 0.13 0 22T 0.22 0.22 1.7 U 0.085 0
1,2,3,7,8,9-HXCDF 0.1 04U 0.02 0 0.44 U 0.022 0 0.43 U 0.0215 0
2,3,4,6,7,8-HXCDF 0.1 0.85 U 0.0425 0 0.74 U 0.037 0 0.56 U 0.028 0
1,2,3,6,7,8-HXCDF 0.1 0.53 U 0.0265 0 0.88 U 0.044 0 11T 0.11 0.11
1,2,3,4,6,7,8-HpCDF 0.01 16 J 0.16 0.16 10U 0.05 0 14 J 0.14 0.14
1,2,3,4,7,8,9-HpCDF 0.01 13T 0.013 0.013 0.74 U 0.0037 0 0.87 U 0.00435 0
OCDF 0.0003 47 0.0141 0.0141 31T 0.0093 0.0093 42 0.0126 0.0126
Total TCDD 490 350 220
Total PeCDD 660 430 280
Total HXCDD 1200 610 430
Total HpCDD 390 260 260
Total TCDF 70 49 24
Total PeCDF 8.1 7 12U
Total HXCDF 9.8 20 14
Total HpCDF 62 32 55
Total TEQ 12.7 9.73 12.0 11.3 7.39 6.00

U = Not detected at the reporting limit (RL) indicated.

CON = Confirmation analysis. J = Estimated value.

ND = Not detected.

TEF = Toxicity Equivalence Factor. Blank indicates not applicable.

T = Value is between the method reporting limit and the method detection limit.

E = Estimated result. Result concentration exceeds the calibration range.
Hart Crowser
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 1 of 12

Sample ID AETs RGH-SS-01 RGH-SS-02 RGH-SS-03 RGH-SC-01-0-2' RGH-SC-01-2-4' RGH-SC-01-4-6'
Sampling Date LAET 2LAET 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval Oto12cm Oto12cm Oto12cm 0 to 2 feet 2 to 4 feet 4 t0 6 feet

Metals in mg/kg

Mercury 0.41 0.59 0.10 0.05 0.13 0.13 0.27 0.16
PAHSs in ug/kg
Naphthalene 2100 2400 15T 19 U 25 20 82 37
Acenaphthylene 1300 1300 99T 19U 21 21 26 13T
Acenaphthene 500 730 10T 10T 17T 14T 110 89
Fluorene 540 1000 19U 12T 23 16T 160 120
Phenanthrene 1500 5400 100 120 190 200 1100 680
Anthracene 960 4400 23 22 47 53 310 290
2-Methylnaphthalene 670 1400 15T 28 25 26 95 130
1-Methylnaphthalene 15T 26 25 22 84 140
Total LPAHs 5200 13000 158 164 323 324 1788 1229
Fluoranthene 1700 2500 180 150 350 530 1600 720
Pyrene 2600 3300 160 130 300 510 1400 700
Benzo(a)anthracene 1300 1600 55 57 140 150 480 160
Chrysene 1400 2800 86 75 210 270 660 230
Benzo(b)fluoranthene 68 69 200 200 600 160
Benzo(k)fluoranthene 62 67 150 220 430 160
Total Benzofluoranthenes 3200 3600 130 136 350 420 1030 320
Benzo(a)pyrene 1600 3000 63 79 180 210 610 130
Indeno(1,2,3-cd)pyrene 600 690 28 24 45 49 130 56 T
Dibenz(a,h)anthracene 230 540 19U 19U 10T 19T 61 50 U
Benzo(g,h,i)perylene 670 720 33 26 51 45 130 71
Total HPAHs 12000 17000 735 677 1636 2203 6101 2387
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 19U 19U 19U 19U 20 U 20 U
1,3-Dichlorobenzene 170 170 19U 19U 19U 19U 20 U 20U
1,4-Dichlorobenzene 110 120 19U 19U 19U 19U 20U 17T
1,2,4-Trichlorobenzene 31 51 19 U 19 U 19 U 19 U 20 U 20 U
Hexachlorobenzene 22 70 19U 19U 19U 19U 20 U 20 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 19U 19U 19U 19U 14T 20U
Diethylphthalate 200 200 19U 19U 19U 19U 20U 20U
Di-n-Butylphthalate 1400 1400 19U 19U 19U 19U 20 U 20 U
Butylbenzylphthalate 63 900 19 U 19 U 19 U 19 U 20U 20U
bis(2-Ethylhexyl)phthalate 1300 1900 140 25 86 170 130 190
Di-n-Octyl phthalate 6200 6200 19U 19U 19U 19U 20U 20U
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria

Sample ID
Sampling Date
Depth Interval

Miscellaneous Compounds in ug/kg

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Hexachloroethane

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid
Conventionals in %
Total Organic Carbon
Preserved Total Solids
Total Solids
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons
Motor Oil-Range Hydrocarbons
Total TPH

AETs RGH-SS-01
LAET 2LAET 8/26/08

0to12cm
540 700 19 U
11 120 19 U
28 40 19 U
19 U

420 1200 30
63 63 19 U
670 670 19U
29 29 19U
360 690 83T
57 73 19 U
650 650 190 U

413

79.3

75.6

3.39

1420

19

69

2002 88

RGH-SS-02
8/26/08
Otol2cm

19U
19 U
19U
19U

32

19U
19U
19U
51T
19U
190 U

2.38
80.3
815

5.01
1190

12
42
54

RGH-SS-03
8/26/08
Otol2cm

14T
19 U
19U
19U

19U
19U
29

19U
180

19U
190 U

2.2
64.5
67.4

6.34
503

17
63
80

RGH-SC-01-0-2'

8/26/08
0 to 2 feet

16 T
19 U
19U
19U

41
19U
19U
19U
380
19U
190 U

2.87

73.9

37
110
147

RGH-SC-01-2-4'

8/26/08
2 to 4 feet

84

20 U
20U
20U

20U
20U
20U
20U
270

20U
200 U

4.24

75.4

43
120
163

Sheet 2 of 12
RGH-SC-01-4-6'

8/26/08
4 to 6 feet

31

20 U
120 U
20U

20U
20U
16T
20U
530
20U
200 U

8.12

74.2

220
450
670
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 3 of 12

Sample ID AETs RGH-SC-02-0-2' RGH-SC-02-2-4' RGH-SC-02-4-6' RGH-SC-03-0-2' RGH-SC-03-2-4'
Sampling Date LAET 2LAET 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 0 to 2 feet 2 to 4 feet 4 to 6 feet 0 to 2 feet 2 to 4 feet

Metals in mg/kg

Mercury 041 059 0.08 0.07 0.08 0.48
PAHSs in ug/kg
Naphthalene 2100 2400 48 31 14T 23 40
Acenaphthylene 1300 1300 20U 19U 19 U 25 68
Acenaphthene 500 730 48 19U 19 U 24 37
Fluorene 540 1000 68 19 U 19U 31 60
Phenanthrene 1500 5400 490 22 39 350 670
Anthracene 960 4400 120 19U 17T 70 260
2-Methylnaphthalene 670 1400 63 19 U 16T 29 33
1-Methylnaphthalene 60 19 U 12T 30 24
Total LPAHs 5200 13000 774 53 64 523 1135
Fluoranthene 1700 2500 550 27 98 520 4000
Pyrene 2600 3300 550 59 120 550 4000
Benzo(a)anthracene 1300 1600 250 19U 28 160 340
Chrysene 1400 2800 270 19U 46 340 1500
Benzo(b)fluoranthene 280 19 U 52 210 740
Benzo(k)fluoranthene 230 19U 52 290 830
Total Benzofluoranthenes 3200 3600 510 19 U 104 500 1570
Benzo(a)pyrene 1600 3000 270 19 U a7 220 490
Indeno(1,2,3-cd)pyrene 600 690 56 19 U 9.7 T 48 170
Dibenz(a,h)anthracene 230 540 17T 19 U 19 U 20U 50 U
Benzo(g,h,i)perylene 670 720 56 19 U 14T 44 170
Total HPAHs 12000 17000 2529 86 466.7 2382 12240
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20 U 19U 19U 20U 20 U
1,3-Dichlorobenzene 170 170 20 U 19 U 19 U 20 U 20 U
1,4-Dichlorobenzene 110 120 20U 19U 19U 20U 20U
1,2,4-Trichlorobenzene 31 51 20 U 19 U 19 U 20 U 20 U
Hexachlorobenzene 22 70 20U 19U 19U 20U 20 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 17T 19 U 20 U 19T
Diethylphthalate 200 200 20U 19U 19U 20U 20U
Di-n-Butylphthalate 1400 1400 19T 19U 19U 20U 20 U
Butylbenzylphthalate 63 900 20U 19 U 19 U 20U 20U
bis(2-Ethylhexyl)phthalate 1300 1900 390 19U 270 190 640
Di-n-Octyl phthalate 6200 6200 20U 19U 19U 20U 20U

Hart Crowser
1733017\Bellingham Bay Investigation Report Chem Results Tables - Table 6



Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 4 of 12

Sample ID AETs RGH-SC-02-0-2' RGH-SC-02-2-4' RGH-SC-02-4-6' RGH-SC-03-0-2' RGH-SC-03-2-4'
Sampling Date LAET 2LAET 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 0 to 2 feet 2 to 4 feet 4 to 6 feet 0 to 2 feet 2 to 4 feet

Miscellaneous Compounds in ug/kg

Dibenzofuran 540 700 42 19 U 19 U 21 25
Hexachlorobutadiene 11 120 20 U 19 U 19 U 20 U 20 U
N-Nitrosodiphenylamine 28 40 20U 19 U 19 U 20U 20U
Hexachloroethane 20U 19U 19U 20 U 20U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20U 19U 19U 20 U 18T
2-Methylphenol 63 63 20U 19U 19U 20U 20U
4-Methylphenol 670 670 20U 19 U 19 U 20U 26
2,4-Dimethylphenol 29 29 20U 19U 19U 20U 20 U
Pentachlorophenol 360 690 230 96 U 170 220
Benzyl Alcohol 57 73 20U 19U 18T 20U 20U
Benzoic Acid 650 650 200 U 190 U 250 200 U 200 U
Conventionals in %
Total Organic Carbon 5.01 1.47 6.86 4.32 7.94
Preserved Total Solids
Total Solids 73.2 84.7 80 47.8 39.8
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 32 18 25 46 180
Motor Oil-Range Hydrocarbons 100 100 92 140 510
Total TPH 200° 132 118 117 186 690
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 5 of 12

Sample ID AETs RGH-SC-03-4-6' RGH-SC-04-0-2' RGH-SC-04-2-4' RGH-SC-04-4-6' RGH-SC-05-0-2'
Sampling Date LAET 2LAET 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 4 10 6 feet 0 to 2 feet 2 to 4 feet 4 to 6 feet 0 to 2 feet
Metals in mg/kg
Mercury 041 059 0.23 0.11 0.09 0.30
PAHSs in ug/kg
Naphthalene 2100 2400 120 U 130 27 14T 50
Acenaphthylene 1300 1300 120 U 95 20U 20U 37
Acenaphthene 500 730 120 U 110 20U 20U 43
Fluorene 540 1000 120 U 180 20U 20 U 43
Phenanthrene 1500 5400 230 2700 34 28 480
Anthracene 960 4400 9T 370 10T 20U 150
2-Methylnaphthalene 670 1400 120 U 54 20U 20U 14T
1-Methylnaphthalene 120 U 55 20U 20U 12T
Total LPAHs 5200 13000 309 3585 71 42 803
Fluoranthene 1700 2500 550 J 2300 53 31 730
Pyrene 2600 3300 630 2500 48 26 640
Benzo(a)anthracene 1300 1600 260 J 140 13T 20U 280
Chrysene 1400 2800 370 1200 20 17T 340
Benzo(b)fluoranthene 320 750 18T 14T 340
Benzo(k)fluoranthene 210 570 21 20U 360
Total Benzofluoranthenes 3200 3600 530 1320 39 14T 700
Benzo(a)pyrene 1600 3000 230 550 18T 11T 380
Indeno(1,2,3-cd)pyrene 600 690 72T 190 20U 20U 81
Dibenz(a,h)anthracene 230 540 120 U 31T 20U 20U 32
Benzo(g,h,i)perylene 670 720 86 T 190 20U 20U 80
Total HPAHs 12000 17000 2728 8421 230 107 3263
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 120 U 20 U 20U 20 U 20 U
1,3-Dichlorobenzene 170 170 120 U 20 U 20 U 20 U 20 U
1,4-Dichlorobenzene 110 120 120 U 20 U 20U 20 U 20 U
1,2,4-Trichlorobenzene 31 51 120 U 20 U 20 U 20 U 20 U
Hexachlorobenzene 22 70 120 U 20U 20 U 20U 20 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 120 U 20U 20U 20U 20U
Diethylphthalate 200 200 120 U 20U 20U 20 U 20U
Di-n-Butylphthalate 1400 1400 120 U 20 U 20U 20 U 20U
Butylbenzylphthalate 63 900 69 JT 20U 20U 20U 20U
bis(2-Ethylhexyl)phthalate 1300 1900 470 J 59 20U 20U 11T
Di-n-Octyl phthalate 6200 6200 120 U 20U 20U 20U 20U
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria
RGH-SC-04-2-4'
8/26/08

2 to 4 feet

Sample ID
Sampling Date
Depth Interval

Miscellaneous Compounds in ug/kg

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Hexachloroethane

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid
Conventionals in %
Total Organic Carbon
Preserved Total Solids
Total Solids
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons
Motor Oil-Range Hydrocarbons
Total TPH

AETs RGH-SC-03-4-6'
LAET 2LAET 8/26/08

4 to 6 feet
540 700 120 U
11 120 120 U
28 40 120 U
120 U
420 1200 120 U
63 63 120 U
670 670 120 U
29 29 120 U
360 690 590 U
57 73 120 U
650 650 1200 U

10.1

39.3

110

240

2002 350

RGH-SC-04-0-2'
8/26/08
0 to 2 feet

160

20 U
20U
20U

22
20U
46
20U
130
20U
200 U

10.6

59.9

28
75
103

20U
20 U
20U
20U

20U
20U
20U
20U
9 U
20U

200 U

4.22

50.5

13
28
41

RGH-SC-04-4-6'
8/26/08
4 to 6 feet

20U
20 U
20U
20U

20U
20U
20U
20U
98 U
20U
200 U

1.64

56.1

88 U
18 U
18 U

RGH-SC-05-0-2'
8/26/08
0 to 2 feet

21

20 U
20U
20U

20U
20U
19T
20U
9 U
20U
200 U

4.8

44.7

120
200
320

Sheet 6 of 12
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 7 of 12

Sample ID AETs RGH-SC-05-2-4' RGH-SC-05-4-6' RGH-SC-06-0-2' RGH-SC-06-2-4' RGH-SC-06-4-6'
Sampling Date LAET 2LAET 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 2 to 4 feet 4 t0 6 feet 0 to 2 feet 2 to 4 feet 4 to 6 feet

Metals in mg/kg

Mercury 041 059 0.09 0.29 0.20 [ 0.83|J
PAHSs in ug/kg
Naphthalene 2100 2400 20 U 29 38 120 480
Acenaphthylene 1300 1300 20U 16T 20U 16T 440
Acenaphthene 500 730 20U 20U 20U 15T 110
Fluorene 540 1000 20U 20 17T 17T 440
Phenanthrene 1500 5400 12T 470 130 140 3300
Anthracene 960 4400 20U 110 30 28 1100
2-Methylnaphthalene 670 1400 20U 20U 20U 94 200
1-Methylnaphthalene 20U 20U 20U 64 170
Total LPAHs 5200 13000 20 U 645 209 336 5870
Fluoranthene 1700 2500 17T 680 180 120 4200
Pyrene 2600 3300 19T 610 180 140 5100
Benzo(a)anthracene 1300 1600 20U 160 52 54 2100
Chrysene 1400 2800 20 U 250 77 77 2300
Benzo(b)fluoranthene 20U 120 40 52 2100
Benzo(k)fluoranthene 20U 150 58 50 1200
Total Benzofluoranthenes 3200 3600 20U 270 98 102 3300
Benzo(a)pyrene 1600 3000 20U 170 61 72 2400
Indeno(1,2,3-cd)pyrene 600 690 20 U 92 35 38
Dibenz(a,h)anthracene 230 540 20U 18T 20U 20U 460
Benzo(g,h,i)perylene 670 720 20U 110 42 48 1400
Total HPAHs 12000 17000 20 U 2360 725 651 22560
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20 U 20 U 20 U 20U 59 U
1,3-Dichlorobenzene 170 170 20 U 20 U 20 U 20 U 59 U
1,4-Dichlorobenzene 110 120 20 U 20U 20 U 20 U 59 U
1,2,4-Trichlorobenzene 31 51 20 U 20 U 20 U 20 U 50 U
Hexachlorobenzene 22 70 20 U 20 U 20 U 20 U 59 U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 20U 20U 20U 20U 50 U
Diethylphthalate 200 200 20U 20U 20U 20U 59 U
Di-n-Butylphthalate 1400 1400 20 U 20 U 20 U 20 U 59 U
Butylbenzylphthalate 63 900 20U 20U 20U 20U 59 U
bis(2-Ethylhexyl)phthalate 1300 1900 20U 20U 20U 14T 50 U
Di-n-Octyl phthalate 6200 6200 20U 20U 20U 20U 59 U
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 8 of 12

Sample ID AETs RGH-SC-05-2-4' RGH-SC-05-4-6' RGH-SC-06-0-2' RGH-SC-06-2-4' RGH-SC-06-4-6'
Sampling Date LAET 2LAET 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 2 to 4 feet 4 to 6 feet 0 to 2 feet 2 to 4 feet 4 to 6 feet

Miscellaneous Compounds in ug/kg

Dibenzofuran 540 700 20U 17T 20U 32 180
Hexachlorobutadiene 11 120 20 U 20 U 20 U 20 U 59 U
N-Nitrosodiphenylamine 28 40 20U 20U 20U 20U 59 U
Hexachloroethane 20U 20U 20 U 20 U 59 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20U 21 20U 15T 56 T
2-Methylphenol 63 63 20U 20U 20 U 20U 59 U
4-Methylphenol 670 670 20U 23 22 89 230
2,4-Dimethylphenol 29 29 20U 20U 20U 15T 59 U
Pentachlorophenol 360 690 98 U 98 U 98 U 98 U 300 U
Benzyl Alcohol 57 73 20U 20U 20U 20U 59 U
Benzoic Acid 650 650 200 U 200 U 200 U 200 U 590 U
Conventionals in %
Total Organic Carbon 2.38 6.39 4.08 3.89 8.08
Preserved Total Solids
Total Solids 45 44.1 44.3 48.4 44.3
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 12 41 61 50 110
Motor Oil-Range Hydrocarbons 21 U 72 99 64 190
Total TPH 200° 12 113 160 114 300
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 9 of 12

Sample ID AETs RGH-SC-07-0-2' RGH-SC-07-2-4' RGH-SC-07-4-6.8° RGH-SC-08-0-2' RGH-SC-08-2-4'
Sampling Date LAET 2LAET 9/24/08 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 0 to 2 feet 2 to 4 feet 410 6.8 feet 0 to 2 feet 2 to 4 feet
Metals in mg/kg
Mercury 041  0.59 0.2 02U 0.09 U
PAHSs in ug/kg
Naphthalene 2100 2400 670 840 13T 27
Acenaphthylene 1300 1300 36 110 33 17T 26
Acenaphthene 500 730 a7 920 17T 11T 17T
Fluorene 540 1000 63 170 32 13T 19T
Phenanthrene 1500 5400 580 840 180 120 180
Anthracene 960 4400 110 97 26 34 41
2-Methylnaphthalene 670 1400 38 210 35 20U 32
1-Methylnaphthalene 38 230 34 20U 27
Total LPAHs 5200 13000 1506 7207 1128 208 310
Fluoranthene 1700 2500 760 490 130 210 330
Pyrene 2600 3300 600 250 89 150 250
Benzo(a)anthracene 1300 1600 210 24 20U 110 190
Chrysene 1400 2800 390 J 27 20U 130 220
Benzo(b)fluoranthene 220 35 22 110 220
Benzo(k)fluoranthene 190 35 20 100 170
Total Benzofluoranthenes 3200 3600 410 70 42 210 390
Benzo(a)pyrene 1600 3000 310 42 27 120 240
Indeno(1,2,3-cd)pyrene 600 690 95 19T 11T 34 70
Dibenz(a,h)anthracene 230 540 39 20U 20U 14T 20U
Benzo(g,h,i)perylene 670 720 120 36 15T 38 68
Total HPAHs 12000 17000 2934 958 314 1016 1758
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 20U 20 U 20 U 20U 20 U
1,3-Dichlorobenzene 170 170 20 U 20 U 20 U 20 U 20 U
1,4-Dichlorobenzene 110 120 20U 20 U 20U 20U 20 U
1,2,4-Trichlorobenzene 31 51 20 U 20 U 20 U 20 U 20 U
Hexachlorobenzene 22 70 20 U 20 U 20U 20U 20U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 20 U 20 U 30 20 U
Diethylphthalate 200 200 20U 20U 20U 20U 20U
Di-n-Butylphthalate 1400 1400 20U 20U 20U 18T 20U
Butylbenzylphthalate 63 900 20U 20U 20U 110 20U
bis(2-Ethylhexyl)phthalate 1300 1900 100 20U 20U 84 250
Di-n-Octyl phthalate 6200 6200 20U 20U 20U 20U 60 U
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 10 of 12

Sample ID AETs RGH-SC-07-0-2' RGH-SC-07-2-4' RGH-SC-07-4-6.8" RGH-SC-08-0-2' RGH-SC-08-2-4'
Sampling Date LAET 2LAET 9/24/08 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 0 to 2 feet 2 to 4 feet 410 6.8 feet 0 to 2 feet 2 to 4 feet
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 38 160 32 20U 20U
Hexachlorobutadiene 11 120 20 U 20 U 20 U 20 U 20 U
N-Nitrosodiphenylamine 28 40 20U 20U 20U 20U 20U
Hexachloroethane 20U 20U 20 U 20 U 20U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 18T 40 31 20U 15T
2-Methylphenol 63 63 20U 32 20U 20U 20 U
4-Methylphenol 670 670 34 44 137 18T 21
2,4-Dimethylphenol 29 29 20 U 20 U 20 U 20 U
Pentachlorophenol 360 690 98 U 99U 97 U 150 450
Benzyl Alcohol 57 73 20U 20U 20U 20U 20U
Benzoic Acid 650 650 200 U 200 U 200 U 200 U 200 U
Conventionals in %
Total Organic Carbon 11.3 38.6 22.6 14.9 27.3
Preserved Total Solids
Total Solids 53.8 29.7 35.6 38.4 33.8
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 63 210 330 210 320
Motor Oil-Range Hydrocarbons 170 190 650 670 800
Total TPH 200° 233 400 980 880 1120
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 11 of 12

Sample ID AETs RGH-SC-08-4-5.5' RGH-SC-09-0-2' RGH-SC-09-2-4' RGH-SC-09-4-5.5'
Sampling Date LAET 2LAET 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 410 5.5 feet 0 to 2 feet 2 to 4 feet 410 5.5 feet
Metals in mg/kg
Mercury 041 059 0.56
PAHSs in ug/kg
Naphthalene 2100 2400 84 15T 32 68
Acenaphthylene 1300 1300 37T 14T 19T 88
Acenaphthene 500 730 140 20U 14T 59
Fluorene 540 1000 110 12T 24 71
Phenanthrene 1500 5400 780 96 120 680
Anthracene 960 4400 450 33 83 200
2-Methylnaphthalene 670 1400 180 12T 26 70
1-Methylnaphthalene 120 10T 25 58
Total LPAHs 5200 13000 1601 170 292 1166
Fluoranthene 1700 2500 2000 170 400 1200
Pyrene 2600 3300 1100 130 250 710
Benzo(a)anthracene 1300 1600 490 97 190 310
Chrysene 1400 2800 620 160 230 520
Benzo(b)fluoranthene 330 80 120 440
Benzo(k)fluoranthene 270 77 110 410
Total Benzofluoranthenes 3200 3600 600 157 230 850
Benzo(a)pyrene 1600 3000 340 78 110 480
Indeno(1,2,3-cd)pyrene 600 690 66 23 34 140
Dibenz(a,h)anthracene 230 540 60 U 20U 20U a7
Benzo(g,h,i)perylene 670 720 100 25 34 150
Total HPAHs 12000 17000 5316 840 1478 4407
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 60 U 20U 20 U 20 U
1,3-Dichlorobenzene 170 170 60 U 20 U 20 U 20 U
1,4-Dichlorobenzene 110 120 60 U 20U 20 U 20 U
1,2,4-Trichlorobenzene 31 51 60 U 20 U 20 U 20 U
Hexachlorobenzene 22 70 60 U 20U 20 U 20U
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 110 20U 20U 12T
Diethylphthalate 200 200 60 U 20U 18T 20U
Di-n-Butylphthalate 1400 1400 190 20U 20U 20U
Butylbenzylphthalate 63 900 60 U 20U 20U 20U
bis(2-Ethylhexyl)phthalate 1300 1900 940 120 180 200
Di-n-Octyl phthalate 6200 6200 200 U 20U 59 U 59 U
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Table 6 - Analytical Results for R.G. Haley Sediment Samples Compared to AET Dry-Weight Criteria Sheet 12 of 12

Sample ID AETs RGH-SC-08-4-5.5' RGH-SC-09-0-2' RGH-SC-09-2-4' RGH-SC-09-4-5.5'
Sampling Date LAET 2LAET 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 410 5.5 feet 0 to 2 feet 2 to 4 feet 410 5.5 feet

Miscellaneous Compounds in ug/kg

Dibenzofuran 540 700 110 20U 15T 42
Hexachlorobutadiene 11 120 60 U 20 U 20 U 20 U
N-Nitrosodiphenylamine 28 40 60 U 20U 20U 20U
Hexachloroethane 60 U 20U 20 U 20 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 60 U 20U 260 22
2-Methylphenol 63 63 60 U 20U 20 U 20U
4-Methylphenol 670 670 48 T 20U 76 27
2,4-Dimethylphenol 29 29 60 U 20U 20U 20U
Pentachlorophenol 360 690 91T 260 420
Benzyl Alcohol 57 73 60 U 20U 20U 20U
Benzoic Acid 650 650 600 U 200 U 200 U 200 U
Conventionals in %
Total Organic Carbon 18.9 3.69 7.41 5.32
Preserved Total Solids
Total Solids 29.3 43.4 42.1 41.3
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 670 300 130 360
Motor Oil-Range Hydrocarbons 690 500 300 950
Total TPH 200° 1360 800 430 1310

U = Not detected at the reporting limit indicated.

T = Value is between the method reporting limit and the method detection limit.

Italic = Reporting limit is greater than screening criteria. If the analyte was present,

the laboratory reported estimated concentrations between the MDL and the PQL.

The MDL was below screening criteria for all analytes.

Bold = Concentration is greater than LAET.

Bold/Box = Concentration is greater that 2LAET.

Blank indicates sample not analyzed for specific analyte or no criteria available.

a = Proposed TPH screening value (Pete Adolphson, Ecology, personal communication)
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 1 of 12

Sample ID SMS RGH-SS-01 (a) RGH-SS-02 RGH-SS-03 RGH-SC-01-0-2' RGH-SC-01-2-4' (a) RGH-SC-01-4-6' (a)
Sampling Date SQS CSL 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval Oto12cm Oto12cm Oto12cm 0 to 2 feet 2 to 4 feet 4 to 6 feet

Metals in mg/kg

Mercury 0.41 0.59 0.10 0.05 0.13 0.13 0.27 0.16
PAHSs in mg/kg OC
Naphthalene 929 170 036 T 0.80 U 1.14 0.70 1.93 0.46
Acenaphthylene 66 66 024 T 0.80 U 0.95 0.73 0.61 016 T
Acenaphthene 16 57 024 T 042 T 077 T 049 T 2.59 1.10
Fluorene 23 79 0.46 U 050T 1.05 056 T 3.77 1.48
Phenanthrene 100 480 2.42 5.04 8.64 6.97 25.94 8.37
Anthracene 220 1200 0.56 0.92 2.14 1.85 7.31 3.57
2-Methylnaphthalene 38 64 036 T 1.18 1.14 0.91 2.24 1.60
1-Methylnaphthalene 036 T 1.09 1.14 0.77 1.98 1.72
Total LPAHs 370 780 3.82 6.89 14.68 11.29 42.17 15.14
Fluoranthene 160 1200 4.36 6.30 15.91 18.47 37.74 8.87
Pyrene 1000 1400 3.87 5.46 13.64 17.77 33.02 8.62
Benzo(a)anthracene 110 270 1.33 2.39 6.36 5.23 11.32 1.97
Chrysene 110 460 2.08 3.15 9.55 9.41 15.57 2.83
Benzo(b)fluoranthene 1.65 2.90 9.09 6.97 14.15 1.97
Benzo(k)fluoranthene 1.50 2.82 6.82 7.67 10.14 1.97
Total Benzofluoranthenes 230 450 3.15 5.71 15.91 14.63 24.29 3.94
Benzo(a)pyrene 929 210 1.53 3.32 8.18 7.32 14.39 1.60
Indeno(1,2,3-cd)pyrene 34 88 0.68 1.01 2.05 1.71 3.07 069 T
Dibenz(a,h)anthracene 12 33 0.46 U 0.80 U 045 T 066 T 1.44 0.73 U
Benzo(g,h,i)perylene 31 78 0.80 1.09 2.32 1.57 3.07 0.87
Total HPAHs 960 5300 17.80 28.45 74.36 76.76 143.89 29.40
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 0.25 U
1,3-Dichlorobenzene 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 025 U
1,4-Dichlorobenzene 3.1 9 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 014 T
1,2,4-Trichlorobenzene 0.81 1.8 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 025 U
Hexachlorobenzene 0.38 2.3 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 0.25 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 0.46 U 0.80 U 0.86 U 0.66 U 033 T 0.25 U
Diethylphthalate 61 110 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 025 U
Di-n-Butylphthalate 220 1700 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 0.25 U
Butylbenzylphthalate 4.9 64 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 025 U
bis(2-Ethylhexyl)phthalate 47 78 3.39 1.05 3.91 5.92 3.07 2.34
Di-n-Octyl phthalate 58 4500 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 025 U
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 2 of 12

Sample ID SMS RGH-SS-01 (a) RGH-SS-02 RGH-SS-03 RGH-SC-01-0-2' RGH-SC-01-2-4' (a) RGH-SC-01-4-6' (a)
Sampling Date SQSs CSL 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval Oto12cm Oto12cm Oto12cm 0 to 2 feet 2 to 4 feet 4 to 6 feet
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.46 U 0.80 U 064 T 056 T 1.98 0.38
Hexachlorobutadiene 3.9 6.2 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 0.25 U
N-Nitrosodiphenylamine 11 11 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 1.48 U
Hexachloroethane 0.46 U 0.80 U 0.86 U 0.66 U 0.47 U 0.25 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 30 32 19U 41 20U 20 U
2-Methylphenol 63 63 19U 19U 19U 19U 20U 20U
4-Methylphenol 670 670 19U 19U 29 19U 20 U 16T
2,4-Dimethylphenol 29 29 19 U 19U 19 U 19U 20U 20U
Pentachlorophenol 360 690 83T 51 T 180 380 270 530
Benzyl Alcohol 57 73 19U 19U 19U 19U 20 U 20 U
Benzoic Acid 650 650 190 U 190 U 190 U 190 U 200 U 200 U
Conventionals in %
Total Organic Carbon 4.13 2.38 2.2 2.87 4.24 8.12
Preserved Total Solids 79.3 80.3 64.5
Total Solids 75.6 815 67.4 73.9 75.4 74.2
Conventionals in mg/kg
N-Ammonia 3.39 5.01 6.34
Sulfide 1420 1190 503
TPH in mg/kg
Diesel-Range Hydrocarbons 19 12 17 37 43 220
Motor Oil-Range Hydrocarbons 69 42 63 110 120 450
Total TPH 200° 88 54 80 147 163 670
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 3 of 12

Sample ID SMS RGH-SC-02-0-2' (a) RGH-SC-02-2-4' RGH-SC-02-4-6' (a) RGH-SC-03-0-2' (a) RGH-SC-03-2-4'(a)
Sampling Date SQS CSL 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 0 to 2 feet 2 to 4 feet 4 to 6 feet 0 to 2 feet 2 to 4 feet

Metals in mg/kg

Mercury 041 059 0.08 0.07 0.08 0.48
PAHSs in mg/kg OC
Naphthalene 929 170 0.96 2.11 020 T 0.53 0.50
Acenaphthylene 66 66 0.40 U 1.29 U 0.28 U 0.58 0.86
Acenaphthene 16 57 0.96 1.29 U 0.28 U 0.56 0.47
Fluorene 23 79 1.36 1.29 U 0.28 U 0.72 0.76
Phenanthrene 100 480 9.78 1.50 0.57 8.10 8.44
Anthracene 220 1200 2.40 1.29 U 016 T 1.62 3.27
2-Methylnaphthalene 38 64 1.26 1.29 U 023 T 0.67 0.42
1-Methylnaphthalene 1.20 1.29 U 017 T 0.69 0.30
Total LPAHs 370 780 15.45 3.61 0.93 12.11 14.29
Fluoranthene 160 1200 10.98 1.84 1.43 12.04 50.38
Pyrene 1000 1400 10.98 4.01 1.75 12.73 50.38
Benzo(a)anthracene 110 270 4.99 1.29 U 0.41 3.70 4.28
Chrysene 110 460 5.39 1.29 U 0.67 7.87 18.89
Benzo(b)fluoranthene 5.59 1.29 U 0.76 4.86 9.32
Benzo(k)fluoranthene 459 1.29 U 0.76 6.71 10.45
Total Benzofluoranthenes 230 450 10.18 1.29 U 1.52 11.57 19.77
Benzo(a)pyrene 929 210 5.39 1.29 U 0.69 5.09 6.17
Indeno(1,2,3-cd)pyrene 34 88 1.12 1.29 U 014 T 1.11 2.14
Dibenz(a,h)anthracene 12 33 034 T 1.29 U 0.28 U 0.46 U 0.74 U
Benzo(g,h,i)perylene 31 78 1.12 1.29 U 020 T 1.02 2.14
Total HPAHs 960 5300 50.48 5.85 6.80 55.14 154.16
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 0.40 U 1.29 U 0.28 U 0.46 U 0.25 U
1,3-Dichlorobenzene 0.40 U 1.29 U 0.28 U 0.46 U 0.25 U
1,4-Dichlorobenzene 3.1 9 0.40 U 1.29 U 0.28 U 0.46 U 0.25 U
1,2,4-Trichlorobenzene 0.81 1.8 0.40 U 129 U 0.28 U 0.46 U 025 U
Hexachlorobenzene 0.38 2.3 0.40 U 129 U 0.28 U 0.46 U 0.25 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 034 T 1.29 U 8.60 0.46 U 024 T
Diethylphthalate 61 110 0.40 U 129 U 0.28 U 0.46 U 025 U
Di-n-Butylphthalate 220 1700 038 T 1.29 U 0.28 U 0.46 U 0.25 U
Butylbenzylphthalate 4.9 64 0.40 U 1.29 U 0.28 U 0.46 U 0.25 U
bis(2-Ethylhexyl)phthalate 47 78 7.78 1.29 U 3.94 4.40 8.06
Di-n-Octyl phthalate 58 4500 0.40 U 1.29 U 0.28 U 0.46 U 025 U
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 4 of 12

Sample ID SMS RGH-SC-02-0-2' (a) RGH-SC-02-2-4' RGH-SC-02-4-6' () RGH-SC-03-0-2' (a) RGH-SC-03-2-4' (a)
Sampling Date SQSs CSL 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 0 to 2 feet 2 to 4 feet 4 to0 6 feet 0 to 2 feet 2 to 4 feet
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.84 1.29 U 0.28 U 0.49 0.31
Hexachlorobutadiene 3.9 6.2 0.40 U 129 U 0.28 U 0.46 U 0.25 U
N-Nitrosodiphenylamine 11 11 0.40 U 1.29 U 0.28 U 0.46 U 0.25 U
Hexachloroethane 0.40 U 129 U 0.28 U 0.46 U 0.25 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20U 19U 19U 20U 18T
2-Methylphenol 63 63 20 U 19U 19U 20U 20U
4-Methylphenol 670 670 20U 19U 19U 20 U 26
2,4-Dimethylphenol 29 29 20U 19 U 19 U 20U 20 U
Pentachlorophenol 360 690 230 96 U 170 220
Benzyl Alcohol 57 73 20U 19 U 18T 20U 20U
Benzoic Acid 650 650 200 U 190 U 250 200 U 200 U
Conventionals in %
Total Organic Carbon 5.01 1.47 6.86 4.32 7.94
Preserved Total Solids
Total Solids 73.2 84.7 80 47.8 39.8
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 32 18 25 46 180
Motor Oil-Range Hydrocarbons 100 100 92 140 510
Total TPH 200° 132 118 117 186 690
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria

Sample ID
Sampling Date
Depth Interval

Metals in mg/kg
Mercury

PAHSs in mg/kg OC
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
2-Methylnaphthalene
1-Methylnaphthalene
Total LPAHs
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Total Benzofluoranthenes
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Total HPAHs

Chlorinated Benzenes in mg/kg OC

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthalate Esters in mg/kg OC
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

SMS RGH-SC-03-4-6' (a)
SQS  CSL 8/26/08
4 1o 6 feet
041 059
99 170 119 U
66 66 119 U
16 57 119 U
23 79 119 U
100 480 2.28
220 1200 078 T
38 64 119 U
119 U
370 780 3.06
160 1200 5.45 ]
1000 1400 6.24
110 270 257
110 460 3.66
3.17
2.08
230 450 5.25
99 210 2.28
34 88 071 T
12 33 119 U
31 78 085 T
960 5300 27.01
2.3 2.3 119 U
119 U
3.1 9 119 U
0.81 1.8 119 U
0.38 2.3 1.19 U
53 53 119 U
61 110 119 U
220 1700 119 U
4.9 64 0.68 JT
47 78 4.65
58 4500 119 U

RGH-SC-04-0-2' (a)
8/26/08
0 to 2 feet

0.23

1.23
0.90
1.04
1.70
25.47
3.49
0.51
0.52
33.82
21.70
23.58
1.32
11.32
7.08
5.38
12.45
5.19
1.79
029 T
1.79
79.44

0.19 U
0.19 U
0.19 U
0.19 U
0.19 U

0.19 U
0.19 U
0.19 U
0.19 U
0.56

0.19 U

RGH-SC-04-2-4' (a)
8/26/08
2 to 4 feet

0.11

0.64
047 U
047 U
047 U
0.81
024 T
047 U
047 U
1.68
1.26
1.14
031 T
0.47
043 T
0.50
0.92
043 T
047 U
047 U
047 U
5.45

0.47
0.47
0.47
0.47
0.47

cCcccc

0.47
0.47
0.47
0.47
0.47
0.47

cccccc

RGH-SC-04-4-6'
8/26/08
4 to 6 feet

0.09

085 T
122 U
122 U
122 U
171

122 U
122 U
122 U
2.56

1.89

1.59

122 U
067 T
085 T
122 U
085T
067 T
122 U
122 U
122 U
6.52

1.22
1.22
1.22
1.22
1.22

cCcccc

1.22
1.22
1.22
1.22
1.22
1.22

cccccc

Sheet 5 of 12
RGH-SC-05-0-2' (a)

8/26/08
0 to 2 feet

0.30

1.04
0.77
0.90
0.90
10.00
3.13
029 T
025T
16.73
15.21
13.33
5.83
7.08
7.08
7.50
14.58
7.92
1.69
0.67
1.67
67.98

0.42
0.42
0.42
0.42
0.42

cCcccc

0.42
0.42
0.42
042 U
023 T
042 U

cCccC
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 6 of 12

Sample ID SMS RGH-SC-03-4-6' (a) RGH-SC-04-0-2'(a) RGH-SC-04-2-4'(a) RGH-SC-04-4-6' RGH-SC-05-0-2' (a)
Sampling Date SQSs CSL 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 4 to0 6 feet 0 to 2 feet 2 to 4 feet 4 to 6 feet 0 to 2 feet
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 1.19 U 1.51 0.47 U 1.22 U 0.44
Hexachlorobutadiene 3.9 6.2 1.19 U 0.19 U 0.47 U 122 U 0.42 U
N-Nitrosodiphenylamine 11 11 1.19 U 0.19 U 047 U 1.22 U 042 U
Hexachloroethane 1.19 U 0.19 U 0.47 U 122 U 042 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 20U 22 20U 20 U 20 U
2-Methylphenol 63 63 20 U 20U 20U 20U 20U
4-Methylphenol 670 670 20U 46 20U 20U 19T
2,4-Dimethylphenol 29 29 24 U 20U 20U 20U 20U
Pentachlorophenol 360 690 210 U 130 QU 98 U QU
Benzyl Alcohol 57 73 20U 20U 20U 20U 20U
Benzoic Acid 650 650 200 U 200 U 200 U 200 U 200 U
Conventionals in %
Total Organic Carbon 10.1 10.6 4.22 1.64 4.8
Preserved Total Solids
Total Solids 39.3 59.9 50.5 56.1 44.7
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 110 28 13 88 U 120
Motor Oil-Range Hydrocarbons 240 75 28 18 U 200
Total TPH 200° 350 103 41 18 U 320

Hart Crowser
1733017\Bellingham Bay Investigation Report Chem Results Tables - Table 7



Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 7 of 12

Sample ID SMS RGH-SC-05-2-4' RGH-SC-05-4-6' (a) RGH-SC-06-0-2'(a) RGH-SC-06-2-4'(a) RGH-SC-06-4-6' (a)
Sampling Date SQS CSL 8/26/08 8/26/08 8/26/08 8/26/08 8/26/08
Depth Interval 2 to 4 feet 4 to 6 feet 0 to 2 feet 2 to 4 feet 4 to 6 feet

Metals in mg/kg

Mercury 041 059 0.09 0.29 0.20 [ 0.83[J
PAHSs in mg/kg OC
Naphthalene 929 170 0.84 U 0.45 0.93 3.08 5.94
Acenaphthylene 66 66 0.84 U 025 T 0.49 U 041 T 5.45
Acenaphthene 16 57 0.84 U 031U 049 U 039 T 1.36
Fluorene 23 79 0.84 U 0.31 027 T 044 T 5.45
Phenanthrene 100 480 050 T 7.36 3.19 3.60 40.84
Anthracene 220 1200 0.84 U 1.72 0.74 0.72 13.61
2-Methylnaphthalene 38 64 0.84 U 031U 049 U 2.42 2.48
1-Methylnaphthalene 0.84 U 031 U 0.49 U 1.65 2.10
Total LPAHs 370 780 084 T 10.09 5.12 8.64 72.65
Fluoranthene 160 1200 071 T 10.64 441 3.08 51.98
Pyrene 1000 1400 080T 9.55 441 3.60 63.12
Benzo(a)anthracene 110 270 0.84 U 2.50 1.27 1.39 25.99
Chrysene 110 460 0.84 U 3.91 1.89 1.98 28.47
Benzo(b)fluoranthene 0.84 U 1.88 0.98 1.34 25.99
Benzo(k)fluoranthene 0.84 U 2.35 1.42 1.29 14.85
Total Benzofluoranthenes 230 450 0.84 U 4.23 2.40 2.62 40.84
Benzo(a)pyrene 929 210 0.84 U 2.66 1.50 1.85 29.70
Indeno(1,2,3-cd)pyrene 34 88 0.84 U 1.44 0.86 0.98 16.09
Dibenz(a,h)anthracene 12 33 0.84 U 028 T 049 U 051U 5.69
Benzo(g,h,i)perylene 31 78 0.84 U 1.72 1.03 1.23 17.33
Total HPAHs 960 5300 151 T 36.93 17.77 16.74 279.21
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 0.84 U 031 U 049 U 051U 0.73 U
1,3-Dichlorobenzene 0.84 U 0.31 U 0.49 U 0.51 U 0.73 U
1,4-Dichlorobenzene 3.1 9 0.84 U 031 U 0.49 U 051U 0.73 U
1,2,4-Trichlorobenzene 0.81 1.8 0.84 U 031 U 0.49 U 051U 0.73 U
Hexachlorobenzene 0.38 2.3 0.84 U 031 U 0.49 U 051 U 0.73 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 0.84 U 031U 049 U 051U 0.73 U
Diethylphthalate 61 110 0.84 U 031 U 0.49 U 051U 0.73 U
Di-n-Butylphthalate 220 1700 0.84 U 031 U 049 U 051U 0.73 U
Butylbenzylphthalate 4.9 64 0.84 U 031 U 0.49 U 051U 0.73 U
bis(2-Ethylhexyl)phthalate 47 78 0.84 U 031U 0.49 U 036 T 0.73 U
Di-n-Octyl phthalate 58 4500 0.84 U 031 U 0.49 U 051U 0.73 U
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria
SMS

Sample ID
Sampling Date
Depth Interval

Miscellaneous Compounds in mg/kg OC

Dibenzofuran
Hexachlorobutadiene
N-Nitrosodiphenylamine
Hexachloroethane

SQs

15
3.9
11

lonizable Organic Compounds in ug/kg

Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid
Conventionals in %
Total Organic Carbon
Preserved Total Solids
Total Solids
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons
Motor Oil-Range Hydrocarbons
Total TPH

420
63
670
29
360
57
650

200°

CSL

58
6.2
11

1200
63
670
29
690
73
650

RGH-SC-05-2-4'

8/26/08
2 to 4 feet

0.84
0.84
0.84
0.84

cccc

20
20
20
20
98
20
200

ccccccc

2.38

45

12
21U

12

RGH-SC-05-4-6' (a)

8/26/08
4 to 6 feet

017 T
031U
031U
031U

21
20U
23
20U
98 U
20U
200 U

6.39

441

41
72

113

RGH-SC-06-0-2' (a)

8/26/08
0 to 2 feet

0.49 U
0.49 U
0.49 U
049 U

20U
20U
22
20U
98 U
20U
200 U

4.08

44.3

61
99

160

RGH-SC-06-2-4' (a)

8/26/08
2 to 4 feet

0.82

051U
051U
051U

15T
20U
89
15T
98 U
20U
200 U

3.89

48.4

50
64

114

Sheet 8 of 12
RGH-SC-06-4-6' (a)

8/26/08
4 to 6 feet

2.23

0.73 U
0.73 U
0.73 U

56 T
59 U
230
59
300
59
590

cccc

8.08

44.3

110
190

300

Hart Crowser

1733017\Bellingham Bay Investigation Report Chem Results Tables - Table 7



Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 9 of 12

Sample ID SMS RGH-SC-07-0-2' (a) RGH-SC-07-2-4' (a) RGH-SC-07-4-6.8' (a) RGH-SC-08-0-2' (a) RGH-SC-08-2-4' (a)
Sampling Date SQSs CSL 9/24/08 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 0 to 2 feet 2 to 4 feet 410 6.8 feet 0 to 2 feet 2 to 4 feet
Metals in mg/kg
Mercury 041  0.59 0.2 02U 0.09 U
PAHSs in mg/kg OC
Naphthalene 929 170 5.93 15.28 3.72 009 T 0.10
Acenaphthylene 66 66 0.32 0.28 0.15 011 T 0.10
Acenaphthene 16 57 0.42 0.23 0.08T 007 T 006 T
Fluorene 23 79 0.56 0.44 0.14 009 T 007 T
Phenanthrene 100 480 5.13 2.18 0.80 0.81 0.66
Anthracene 220 1200 0.97 0.25 0.12 0.23 0.15
2-Methylnaphthalene 38 64 0.34 0.54 0.15 0.13 U 0.12
1-Methylnaphthalene 0.34 0.60 0.15 0.13 U 0.10
Total LPAHs 370 780 13.33 18.67 4.99 1.40 1.14
Fluoranthene 160 1200 6.73 1.27 0.58 1.41 1.21
Pyrene 1000 1400 5.31 0.65 0.39 1.01 0.92
Benzo(a)anthracene 110 270 1.86 0.06 0.09 U 0.74 0.70
Chrysene 110 460 34517 0.07 0.09 U 0.87 0.81
Benzo(b)fluoranthene 1.95 0.09 0.10 0.74 0.81
Benzo(k)fluoranthene 1.68 0.09 0.09 0.67 0.62
Total Benzofluoranthenes 230 450 3.63 0.18 0.19 1.41 1.43
Benzo(a)pyrene 929 210 2.74 0.11 0.12 0.81 0.88
Indeno(1,2,3-cd)pyrene 34 88 0.84 005T 005T 0.23 0.26
Dibenz(a,h)anthracene 12 33 0.35 0.05 U 0.09 U 009 T 0.07 U
Benzo(g,h,i)perylene 31 78 1.06 0.09 007 T 0.26 0.25
Total HPAHs 960 5300 25.96 2.48 1.39 6.82 6.44
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
1,3-Dichlorobenzene 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
1,4-Dichlorobenzene 3.1 9 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
1,2,4-Trichlorobenzene 0.81 1.8 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
Hexachlorobenzene 0.38 2.3 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 1.59 0.05 U 0.09 U 0.20 0.07 U
Diethylphthalate 61 110 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
Di-n-Butylphthalate 220 1700 0.18 U 0.05 U 0.09 U 012 T 0.07 U
Butylbenzylphthalate 4.9 64 0.18 U 0.05 U 0.09 U 0.74 0.07 U
bis(2-Ethylhexyl)phthalate 47 78 0.88 0.05 U 0.09 U 0.56 0.92
Di-n-Octyl phthalate 58 4500 0.18 U 0.05 U 0.09 U 0.13 U 022 U
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 10 of 12

Sample ID SMS RGH-SC-07-0-2' (a) RGH-SC-07-2-4' (a) RGH-SC-07-4-6.8' (a) RGH-SC-08-0-2' (a) RGH-SC-08-2-4' (a)
Sampling Date SQSs CSL 9/24/08 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 0 to 2 feet 2 to 4 feet 410 6.8 feet 0 to 2 feet 2 to 4 feet
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.34 0.41 0.14 0.13 U 0.07 U
Hexachlorobutadiene 3.9 6.2 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
N-Nitrosodiphenylamine 11 11 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
Hexachloroethane 0.18 U 0.05 U 0.09 U 0.13 U 0.07 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 18T 40 31 20U 15T
2-Methylphenol 63 63 20 U 32 20U 20 U 20 U
4-Methylphenol 670 670 34 44 133 18T 21
2,4-Dimethylphenol 29 29 20 U 20 U 20 U 20 U
Pentachlorophenol 360 690 98 U 9 U 97 U 150 450
Benzyl Alcohol 57 73 20U 20U 20U 20U 20U
Benzoic Acid 650 650 200 U 200 U 200 U 200 U 200 U
Conventionals in %
Total Organic Carbon 11.3 38.6 22.6 14.9 27.3
Preserved Total Solids
Total Solids 53.8 29.7 35.6 38.4 33.8
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 63 210 330 210 320
Motor Oil-Range Hydrocarbons 170 190 650 670 800
Total TPH 200° 233 400 980 880 1120
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Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria
RGH-SC-08-4-5.5' (a) RGH-SC-09-0-2' (a)
9/24/08

0to 2 feet

Sample ID
Sampling Date
Depth Interval

Metals in mg/kg
Mercury

PAHSs in mg/kg OC
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
2-Methylnaphthalene
1-Methylnaphthalene
Total LPAHs
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Total Benzofluoranthenes
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Total HPAHs

SMS

SQs

0.41

99
66
16
23
100
220
38

370
160
1000
110
110

230
99
34
12
31

960

Chlorinated Benzenes in mg/kg OC

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene
Phthalate Esters in mg/kg OC
Dimethylphthalate
Diethylphthalate
Di-n-Butylphthalate
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Di-n-Octyl phthalate

2.3

3.1
0.81
0.38

53
61
220
4.9
a7
58

CSL 9/24/08

410 5.5 feet
0.59
170 0.44
66 0.20T
57 0.74
79 0.58
480 4.13
1200 2.38
64 0.95
0.63
780 8.47
1200 10.58
1400 5.82
270 2.59
460 3.28
1.75
1.43
450 3.17
210 1.80
88 0.35
33 0.32 U
78 0.53
5300 28.13
2.3 0.32 U
0.32 U
9 0.32 U
1.8 0.32 U
2.3 0.32 U
53 0.58
110 0.32 U
1700 1.01
64 0.32 U
78 4.97
4500 1.06 U

0.56

041 T
038 T
054 U
033 T
2.60
0.89
033 T
027 T
4.61
4.61
3.52
2.63
4.34
2.17
2.09
4.25
2.11
0.62
054 U
0.68
22.76

0.54
0.54
0.54
0.54
0.54

ccccc

0.54
0.54
0.54
0.54
3.25
0.54

cccc

Cc

RGH-SC-09-2-4' (a)
9/24/08
2 to 4 feet

0.43
026 T
019 T
0.32
1.62
1.12
0.35
0.34
3.94
5.40
3.37
2.56
3.10
1.62
1.48
3.10
1.48
0.46
0.27 U
0.46
19.95

0.27 U
0.27 U
0.27 U
0.27 U
0.27 U

0.27 U
024 T
0.27 U
0.27 U
2.43

0.80 U

RGH-SC-09-4-5.5' (a)
9/24/08
4t0 5.5 feet

1.28
1.65
111
1.33
12.78
3.76
1.32
1.09
21.92
22.56
13.35
5.83
9.77
8.27
7.71
15.98
9.02
2.63
0.88
2.82
82.84

0.38 U
0.38 U
0.38 U
0.38 U
0.38 U

023 T
0.38 U
0.38 U
0.38 U
3.76

111U

Sheet 11 of 12

Hart Crowser

1733017\Bellingham Bay Investigation Report Chem Results Tables - Table 7



Table 7 - Analytical Results for R.G. Haley Sediment Samples Compared to SMS Criteria Sheet 12 of 12

Sample ID SMS RGH-SC-08-4-5.5' (a) RGH-SC-09-0-2' (a) RGH-SC-09-2-4' (a) RGH-SC-09-4-5.5' (a)
Sampling Date SQSs CSL 9/24/08 9/24/08 9/24/08 9/24/08
Depth Interval 410 5.5 feet 0 to 2 feet 2 to 4 feet 410 5.5 feet
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.58 0.54 U 020T 0.79
Hexachlorobutadiene 3.9 6.2 0.32 U 0.54 U 0.27 U 0.38 U
N-Nitrosodiphenylamine 11 11 032 U 0.54 U 0.27 U 0.38 U
Hexachloroethane 0.32 U 0.54 U 0.27 U 0.38 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 60 U 20U 260 22
2-Methylphenol 63 63 60 U 20U 20U 20U
4-Methylphenol 670 670 48 T 20U 76 27
2,4-Dimethylphenol 29 29 60 U 20U 20U 20U
Pentachlorophenol 360 690 91T 260 420
Benzyl Alcohol 57 73 60 U 20U 20U 20U
Benzoic Acid 650 650 600 U 200 U 200 U 200 U
Conventionals in %
Total Organic Carbon 18.9 3.69 7.41 5.32
Preserved Total Solids
Total Solids 29.3 43.4 42.1 41.3
Conventionals in mg/kg
N-Ammonia
Sulfide
TPH in mg/kg
Diesel-Range Hydrocarbons 670 300 130 360
Motor Oil-Range Hydrocarbons 690 500 300 950
Total TPH 200° 1360 800 430 1310

U = Not detected at the reporting limit indicated.

T = Value is between the method reporting limit and the method detection limit.

Italic = Reporting limit is greater than screening criteria. If the analyte was present,

the laboratory reported estimated concentrations between the MDL and the PQL.

The MDL was below screening criteria for all analytes.

Bold = Concentration is greater than SQS.

Bold/Box = Concentration is greater that CSL.

(a) TOC concentration outside of range (00.5 to 3.5%) for OC normalization.

Blank indicates sample not analyzed for specific analyte or no criteria available.

a = Proposed TPH screening value (Pete Adolphson, Ecology, personal communication)
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Table 8 - Analytical Results and TCDD TEQs for R.G. Haley Sediment Samples
TEQ RGH-SS-02

Sample ID
Sampling Date
Depth Interval

Percent Moisture

Dioxins in ng/kg
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Total TCDD

Total PeCDD

Total HXCDD

Total HpCDD

Total TCDF

Total PeCDF

Total HXCDF

Total HpCDF

Total TEQ

TEF RGH-SS-01

8/26/2008
O0to12cm
21.4
1 1.9
1 8.5
0.1 17
0.1 120
0.1 46
0.01 2900 E
0.0003 24000 E
0.1 3.2 CON
0.03 6.8
0.3 7.1
0.1 41
0.1 1.5
0.1 6.6
0.1 11
0.01 590
0.01 33
0.0003 2300
41
73
520
5100
22
83
780
2800

TEQ

1.9
8.5
1.7
12
4.6
29
7.2
0.32
0.204
2.13
4.1
0.15
0.66
1.1
5.9
0.33
0.69

80.5

19
8.5
1.7
12
4.6
29
7.2
0.32
0.204
2.13
4.1
0.15
0.66
11
59
0.33
0.69

80.5

ND=1/2 RL ND=0 8/26/2008
Oto 12 cm

20.2

28
42
230
85
190
3000 E
21000 E

3.3 CON
8.5
5.8
35

23T

5
9.1
390
23
1400
200
210
990
5000
24
51
540
1800

TEQ TEQ RGH-SS-03
ND=1/2 RL ND=0 8/26/2008
O0to12cm
32
28 28 6
42 42 22
23 23 74
8.5 8.5 170
19 19 66
30 30 4500 E
6.3 6.3 39000 E
0.33 0.33 3.7 CON
0.255 0.255 8.9
1.74 1.74 10
3.5 35 60
0.23 0.23 177
0.5 0.5 11
0.91 0.91 16
3.9 3.9 730
0.23 0.23 42
0.42 0.42 3100 E
72
170
1100
8800
25
110
1100
3600
169 169

Sheet 1 of 4

TEQ TEQ
ND=1/2 RL ND=0

6 6
22 22
7.4 7.4
17 17
6.6 6.6
45 45
11.7 11.7
0.37 0.37
0.267 0.267
3 3
6 6
0.17 0.17
11 11
1.6 1.6
7.3 7.3
0.42 0.42
0.93 0.93
137 137
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Table 8 - Analytical Results and TCDD TEQs for R.G. Haley Sediment Samples Sheet 2 of 4

Sample ID RGH-SC-01-0-2' TEQ TEQ RGH-SC-01-2-4' TEQ TEQ RGH-SC-02-0-2' TEQ TEQ
Sampling Date 8/26/2008 ND=1/2 RL ND=0 8/26/2008 ND=1/2 RL ND=0 8/26/2008 ND=1/2 R ND=0
Depth Interval Oto2ft 2to4ft Oto2ft
Percent Moisture 33.4 26.5 31.6

Dioxins in ng/kg
2,3,7,8-TCDD 4 4 4 3.1 3.1 3.1 39 39 39
1,2,3,7,8-PeCDD 17 17 17 25 25 25 34 34 34
1,2,3,4,7,8-HXCDD 68 6.8 6.8 66 6.6 6.6 250 25 25
1,2,3,6,7,8-HXxCDD 160 16 16 310 31 31 160 16 16
1,2,3,7,8,9-HXCDD 57 5.7 5.7 100 10 10 110 11 11
1,2,3,4,6,7,8-HpCDD 4500 45 45 7900 E 79 79 4400 44 44
OCDD 40000 E 12 12 63000 E 18.9 18.9 36000 E 10.8 10.8
2,3,7,8-TCDF 3.1 CON, J 0.31 0.31 9.5 CON 0.95 0.95 5.5 CON 0.55 0.55
1,2,3,7,8-PeCDF 10 0.3 0.3 20 0.6 0.6 13 0.39 0.39
2,3,4,7,8-PeCDF 10 3 3 19 5.7 5.7 8.6 2.58 2.58
1,2,3,4,7,8-HXCDF 62 6.2 6.2 130 13 13 48 4.8 4.8
1,2,3,7,8,9-HXCDF 4.7 0.47 0.47 8.2 0.82 0.82 5.6 0.56 0.56
2,3,4,6,7,8-HXCDF 10 1 1 22 2.2 2.2 7.5 0.75 0.75
1,2,3,6,7,8-HXCDF 17 1.7 1.7 42 4.2 4.2 12 1.2 1.2
1,2,3,4,6,7,8-HpCDF 860 8.6 8.6 1500 15 15 710 7.1 7.1
1,2,3,4,7,8,9-HpCDF 47 0.47 0.47 85 0.85 0.85 40 0.4 0.4
OCDF 3200 0.96 0.96 5300 1.59 1.59 3200 0.96 0.96
Total TCDD 68 68 250
Total PeCDD 130 200 240
Total HXCDD 900 1500 1500
Total HpCDD 8000 13000 7800
Total TCDF 33 61 81
Total PeCDF 130 270 110
Total HXCDF 1200 2200 990
Total HpCDF 3800 6100 3300
Total TEQ 130 130 219 219 199 199
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Table 8 - Analytical Results and TCDD TEQs for R.G. Haley Sediment Samples

Sample ID
Sampling Date
Depth Interval

Percent Moisture

Dioxins in ng/kg
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HXxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HXxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HXCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HXCDF
Total HpCDF
Total TEQ

RGH-SC-02-2-4'
8/26/2008
2to4ft

12.8

3.3
14
24
99
44

2700 E
23000 E

1.2 CON,J

5.3

5.8
38

2.9

5.7

9.3

480
26
2200
62
160
730
5000
20
74
670
2300

TEQ

TEQ RGH-SC-03-0-2'

ND=1/2 R ND=0 8/27/2008

3.3
14
2.4
9.9
4.4
27
6.9
0.12
0.159
1.74
3.8
0.29
0.57
0.93
4.8
0.26
0.66

81.2

Oto 2 ft
58.9
3.3 58
14 110
2.4 260
9.9 580
4.4 150
27 15000
6.9 220000 E
0.12 22 CON
0.159 32
1.74 32
3.8 210
0.29 7.2
0.57 31
0.93 51
4.8 2600
0.26 140 J
0.66 13000
730
1000
4100
29000
150
340
3900
13000
81.2

TEQ

TEQ RGH-SC-04-0-2'

ND=1/2 RL ND=0 8/27/2008

58
110
26
58
15
150
66
2.2
0.96
9.6
21
0.72
3.1
51
26
1.4
3.9

557

Oto 2 ft
41.9
58 19
110 39
26 68
58 230
15 72
150 5500
66 49000 E
2.2 8.4 CON
0.96 14
9.6 14
21 72
0.72 6.4
3.1 13
5.1 24
26 910
14 51
3.9 3400
260
330
1300
10000
79
180
1300
3700
557

TEQ

TEQ

Sheet 3 of 4

ND=1/2 RL ND=0

19
39
6.8
23
7.2
55
14.7
0.84
0.42
4.2
7.2
0.64
13
2.4
9.1
0.51
1.02

192

19
39
6.8
23
7.2
55
14.7
0.84
0.42
4.2
7.2
0.64
1.3
2.4
9.1
0.51
1.02

192
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Table 8 - Analytical Results and TCDD TEQs for R.G. Haley Sediment Samples Sheet 4 of 4

Sample ID RGH-SC-05-0-2' TEQ TEQ RGH-SC-06-0-2' TEQ TEQ RGH-SC-06-2-4' TEQ TEQ
Sampling Date 8/27/2008 ND=1/2 RL ND=0 8/27/2008 ND=1/2 RL ND=0 8/27/2008 ND=1/2 RL ND=0
Depth Interval Oto2ft Oto2ft 2to4ft
Percent Moisture 58.4 55.1 51.4

Dioxins in ng/kg
2,3,7,8-TCDD 14 14 14 078 T 0.78 0.78 0.23 U 0.115
1,2,3,7,8-PeCDD 51T 5.1 5.1 27T 2.7 2.7 049 U 0.245
1,2,3,4,7,8-HXCDD 11 11 11 6.5 0.65 0.65 035U 0.0175
1,2,3,6,7,8-HXxCDD 45 4.5 4.5 28 2.8 2.8 12T 0.12 0.12
1,2,3,7,8,9-HXCDD 13 1.3 1.3 9.3 0.93 0.93 117 0.11 0.11
1,2,3,4,6,7,8-HpCDD 1500 15 15 990 9.9 9.9 26 0.26 0.26
OCDD 10000 E 3 3 7500 E 2.25 2.25 250 0.075 0.075
2,3,7,8-TCDF 6.4 CON 0.64 0.64 5.1 CON 0.51 0.51 1.4 U CON 0.07
1,2,3,7,8-PeCDF 39T 0.117 0.117 22T 0.066 0.066 07T 0.021 0.021
2,3,4,7,8-PeCDF 41T 1.23 1.23 24T 0.72 0.72 0.72 U 0.108
1,2,3,4,7,8-HXCDF 12 1.2 1.2 8 0.8 0.8 177 0.17 0.17
1,2,3,7,8,9-HXCDF 13T 0.13 0.13 23T 0.23 0.23 025T 0.025 0.025
2,3,4,6,7,8-HXCDF 26T 0.26 0.26 19T 0.19 0.19 074 T 0.074 0.074
1,2,3,6,7,8-HXCDF 42T 0.42 0.42 25U 0.125 064 T 0.064 0.064
1,2,3,4,6,7,8-HpCDF 130 1.3 1.3 89 0.89 0.89 6.5 0.065 0.065
1,2,3,4,7,8,9-HpCDF 7.4 0.074 0.074 54T 0.054 0.054 0.43 U 0.00215
OCDF 570 0.171 0.171 420 0.126 0.126 12 0.0036  0.0036
Total TCDD 150 67 15
Total PeCDD 180 110 14
Total HXCDD 1000 600 28
Total HpCDD 6700 3400 73
Total TCDF 71 35 15
Total PeCDF 39 21 2.2
Total HXCDF 230 140 8.7
Total HpCDF 610 410 16
Total TEQ 36.9 36.9 23.7 23.6 1.55 0.988

U = Not detected at the reporting limit (RL) indicated.

CON = Confirmation analysis. J = Estimated value.

ND = Not detected.

TEF = Toxicity Equivalence Factor. Blank indicates not applicable.

T = Value is between the method reporting limit and the method detection limit.

E = Estimated result. Result concentration exceeds the calibration range.
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Sheet 1 of 2
Table 9 - Analytical Results for Bellingham Bay Piling Study Area Sediment Samples Compared to AET Dry-Weight Criteria

Sample ID AETs BBP-SS-01 BBP-SS-02 BBP-SS-03 BBP-SC-01 BBP-SC-02
Sampling Date LAET 2LAET 8/26/2008 8/26/2008 8/26/2008 8/27/2008 8/27/2008
Depth Interval Oto12cm Oto12cm Oto12cm Oto4.5ft Oto4ft
Metals in mg/kg
Arsenic 57 93 7U 8 U 20U 7 10U
Cadmium 5.1 6.7 0.3 0.3 2 0.4 04U
Chromium 260 270 22.9 25.2 15 26.5 28
Copper 390 390 12.7 14.5 32 18.1 18.2
Lead 450 530 5 8 30 7 7
Mercury 0.41 0.59 0.08 0.11 02U 0.11 0.08 U
Nickel 140 140 26 30 19 36 38
Silver 6.1 6.1 04U 05U 1U 04U 0.6 U
Zinc 410 960 43 46 84 48 57
PAHSs in ug/kg
Naphthalene 2100 2400 25 80 170 37 88
Acenaphthylene 1300 1300 42 170 200 120 53
Acenaphthene 500 730 13T 110 44 14T 26
Fluorene 540 1000 12T 380 50 14T 22
Phenanthrene 1500 5400 130 2000 860 280 210
Anthracene 960 4400 53 430 270 160 200
2-Methylnaphthalene 670 1400 12T 99 44 21 40
1-Methylnaphthalene 17T 140 39 20 38
Total LPAHs 5200 13000 275 3170 1594 625 599
Fluoranthene 1700 2500 350 2400 1500 960 1100
Pyrene 2600 3300 390 2000 1500 1000 940
Benzo(a)anthracene 1300 1600 220 1100 1000 720 670
Chrysene 1400 2800 280 1200 1200 820 700
Benzo(b)fluoranthene 180 1100 1300 660 760
Benzo(k)fluoranthene 140 1100 940 660 870
Total Benzofluoranthenes 3200 3600 320 2200 2240 1320 1630
Benzo(a)pyrene 1600 3000 190 1200 1400 740 840
Indeno(1,2,3-cd)pyrene 600 690 56 400 340 130 160
Dibenz(a,h)anthracene 230 540 11T 76 65 29 32
Benzo(g,h,i)perylene 670 720 52 J 360 310 110 J 140 J
Total HPAHs 12000 17000 1869 10936 9555 5829 6212
Chlorinated Benzenes in ug/kg
1,2-Dichlorobenzene 35 50 19 U 20 U 20 U 20 U 20 U
1,3-Dichlorobenzene 170 170 19 U 20 U 20 U 20 U 20 U
1,4-Dichlorobenzene 110 120 19 U 20 U 20 U 20 U 20 U
1,2,4-Trichlorobenzene 31 51 19 U 20 U 20 U 20 U 20 U
Hexachlorobenzene 22 70 19 U 20U 20U 20U 20U
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Sheet 2 of 2
Table 9 - Analytical Results for Bellingham Bay Piling Study Area Sediment Samples Compared to AET Dry-Weight Criteria

Sample ID AETs BBP-SS-01 BBP-SS-02 BBP-SS-03 BBP-SC-01 BBP-SC-02
Sampling Date LAET 2LAET 8/26/2008 8/26/2008 8/26/2008 8/27/2008 8/27/2008
Depth Interval Oto12cm Oto12cm Oto12cm Oto4.5ft Oto4ft
Phthalate Esters in ug/kg
Dimethylphthalate 71 160 19U 20U 20U 20U 20U
Diethylphthalate 200 200 19U 20U 20U 20U 20U
Di-n-Butylphthalate 1400 1400 19U 20U 20U 20U 20U
Butylbenzylphthalate 63 900 19 U 20U 20U 20U 71
bis(2-Ethylhexyl)phthalate 1300 1900 17T 35 290 20U 20U
Di-n-Octyl phthalate 6200 6200 19U 20U 20U 20U 20U
Miscellaneous Compounds in ug/kg
Dibenzofuran 540 700 19U 93 48 10T 13T
Hexachlorobutadiene 11 120 19 U 20 U 20 U 20 U 20 U
N-Nitrosodiphenylamine 28 40 19 U 20U 20U 20U 20U
Hexachloroethane 19U 20U 20U 20U 20U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 48 15T 23 16T 40
2-Methylphenol 63 63 19 U 20U 20U 20U 20U
4-Methylphenol 670 670 19U 20U 63 27 33
2,4-Dimethylphenol 29 29 19U 20U 20U 20U 20U
Pentachlorophenol 360 690 96 U 98 U QU QU 98 U
Benzyl Alcohol 57 73 19U 20U 20U 20U 20U
Benzoic Acid 650 650 190 U 200 U 200 U 200 U 200 U
Conventionals in %
Moisture Content 48.61 59.92
Preserved Total Solids 69.5 50.9 18.8 64.4 384
Total Solids 65.3 62.2 20.4 67 48.1
Total Organic Carbon 2.4 4.1 86.5 9.49 10.1
Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N) 104 6.93 2.82 2.88 3.79
Sulfide 212 265 290 234 393
Specific Gravity 2.66 2.65
TPH in mg/kg
Diesel Range Hydrocarbons 10 15 61 22 41
Motor Oil 15 16 U 180 20 36
Total TPH 200°? 25 15 241 42 77
U = Not detected at the reporting limit indicated. T = Value is between the method reporting limit and the method detection limit.

Italic = Reporting limit is greater than screening criteria. If the analyte was present, the laboratory reported estimated concentrations between the MDL
and the PQL. The MDL was below screening criteria for all analytes.
Bold = Concentration is greater than LAET.
Blank indicates sample not analyzed for specific analyte or no criteria available.
a = Proposed TPH screening value (Pete Adolphson, Ecology, personal communication)
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Table 10 - Analytical Results for Bellingham Bay Piling Study Area Sediment Samples Compared to SMS Criteria Sheet 1 of 2

Sample ID SMS BBP-SS-01 BBP-SS-02 (a) BBP-SS-03 (a) BBP-SC-01 (a) BBP-SC-02 (a)
Sampling Date SQSs CSL 8/26/2008 8/26/2008 8/26/2008 8/27/2008 8/27/2008
Depth Interval Oto12cm Oto12cm Oto12cm Oto4.5ft Oto4ft
Metals in mg/kg
Arsenic 57 93 7U 8 U 20U 7 ou
Cadmium 5.1 6.7 0.3 0.3 2 0.4 04 U
Chromium 260 270 22.9 25.2 15 26.5 28
Copper 390 390 12.7 14.5 32 18.1 18.2
Lead 450 530 5 8 30 7 7
Mercury 0.41 0.59 0.08 0.11 02U 0.11 0.08 U
Nickel 26 30 19 36 38
Silver 6.1 6.1 04 U 05U 1U 04 U 0.6 U
Zinc 410 960 43 46 84 48 57
PAHSs in mg/kg OC
Naphthalene 929 170 1.04 1.95 0.20 0.39 0.87
Acenaphthylene 66 66 1.75 4.15 0.23 1.26 0.52
Acenaphthene 16 57 054 T 2.68 0.05 015 T 0.26
Fluorene 23 79 050T 9.27 0.06 015 T 0.22
Phenanthrene 100 480 5.42 48.78 0.99 2.95 2.08
Anthracene 220 1200 2.21 10.49 0.31 1.69 1.98
2-Methylnaphthalene 38 64 050T 2.41 0.05 0.22 0.40
1-Methylnaphthalene 071 T 341 0.05 0.21 0.38
Total LPAHs 370 780 11.46 77.32 1.84 6.59 5.93
Fluoranthene 160 1200 14.58 58.54 1.73 10.12 10.89
Pyrene 1000 1400 16.25 48.78 1.73 10.54 9.31
Benzo(a)anthracene 110 270 9.17 26.83 1.16 7.59 6.63
Chrysene 110 460 11.67 29.27 1.39 8.64 6.93
Benzo(b)fluoranthene 7.50 26.83 1.50 6.95 7.52
Benzo(k)fluoranthene 5.83 26.83 1.09 6.95 8.61
Total Benzofluoranthenes 230 450 13.33 53.66 2.59 13.91 16.14
Benzo(a)pyrene 99 210 7.92 29.27 1.62 7.80 8.32
Indeno(1,2,3-cd)pyrene 34 88 2.33 9.76 0.39 1.37 1.58
Dibenz(a,h)anthracene 12 33 046 T 1.85 0.08 0.31 0.32
Benzo(g,h,i)perylene 31 78 2173 8.78 0.36 1.16 J 1.39J
Total HPAHs 960 5300 77.88 266.73 11.05 61.42 61.50
Chlorinated Benzenes in mg/kg OC
1,2-Dichlorobenzene 2.3 2.3 0.79 U 0.49 U 0.02 U 021 U 0.20 U
1,3-Dichlorobenzene 0.79 U 0.49 U 0.02 U 0.21 U 0.20 U
1,4-Dichlorobenzene 3.1 9 0.79 U 0.49 U 0.02 U 021 U 0.20 U
1,2,4-Trichlorobenzene 0.81 1.8 0.79 U 0.49 U 0.02 U 021 U 0.20 U
Hexachlorobenzene 0.38 2.3 0.79 U 0.49 U 0.02 U 0.21 U 0.20 U
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Table 10 - Analytical Results for Bellingham Bay Piling Study Area Sediment Samples Compared to SMS Criteria Sheet 2 of 2

Sample ID SMS BBP-SS-01 BBP-SS-02 (a) BBP-SS-03 (a) BBP-SC-01 (a) BBP-SC-02 (a)
Sampling Date SQS CSL 8/26/2008 8/26/2008 8/26/2008 8/27/2008 8/27/2008
Depth Interval Oto12cm Oto12cm Oto12cm Oto4.5ft Oto4ft
Phthalate Esters in mg/kg OC
Dimethylphthalate 53 53 0.79 U 049 U 0.02 U 0.21 U 0.20 U
Diethylphthalate 61 110 0.79 U 0.49 U 0.02 U 021 U 0.20 U
Di-n-Butylphthalate 220 1700 0.79 U 0.49 U 0.02 U 021 U 0.20 U
Butylbenzylphthalate 4.9 64 0.79 U 0.49 U 0.02 U 0.21 U 0.70
bis(2-Ethylhexyl)phthalate a7 78 046 T 0.85 0.34 0.21 U 0.20 U
Di-n-Octyl phthalate 58 4500 0.79 U 049 U 0.02 U 021 U 0.20 U
Miscellaneous Compounds in mg/kg OC
Dibenzofuran 15 58 0.79 U 2.27 0.06 011 T 013 T
Hexachlorobutadiene 3.9 6.2 0.79 U 0.49 U 0.02 U 021 U 0.20 U
N-Nitrosodiphenylamine 11 11 0.79 U 0.49 U 0.02 U 0.21 U 0.20 U
Hexachloroethane 0.79 U 0.49 U 0.02 U 021 U 0.20 U
lonizable Organic Compounds in ug/kg
Phenol 420 1200 48 15T 23 16T 40
2-Methylphenol 63 63 19U 20U 20U 20U 20U
4-Methylphenol 670 670 19 U 20U 63 27 33
2,4-Dimethylphenol 29 29 19U 20U 20U 20U 20U
Pentachlorophenol 360 690 96 U 98 U QU QU 98 U
Benzyl Alcohol 57 73 19U 20U 20U 20U 20U
Benzoic Acid 650 650 190 U 200 U 200 U 200 U 200 U
Conventionals in %
Moisture Content 48.61 59.92
Preserved Total Solids 69.5 50.9 18.8 64.4 38.4
Total Solids 65.3 62.2 20.4 67 48.1
Total Organic Carbon 2.4 4.1 86.5 9.49 10.1
Conventionals in mg/kg
Ammonia (NH3) as Nitrogen (N) 104 6.93 2.82 2.88 3.79
Sulfide 212 265 290 234 393
Specific Gravity 2.66 2.65
TPH in mg/kg
Diesel Range Hydrocarbons 10 15 61 22 41
Motor Oil 15 16 U 180 20 36
Total TPH 200°? 25 15 241 42 77
U = Not detected at the reporting limit indicated. T = Value is between the method reporting limit and the method detection limit.

Italic = Reporting limit is greater than screening criteria. If the analyte was present, the laboratory reported estimated concentrations
between the MDL and the PQL. The MDL was below screening criteria for all analytes.
Bold = Concentration is greater than SQS. Bold/Box = Concentration is greater that CSL.
(a) TOC concentration outside of range (0.5 to 3.5%) for OC normalization.
Blank indicates sample not analyzed for specific analyte or no criteria available.
a = Proposed TPH screening value (Pete Adolphson, Ecology, personal communication)
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Table 11 - Analytical Results and TCDD TEQs for Bellingham Bay Piling Study Area Sediment Samples Sheet 1 of 2

Sample ID TEF BBP-SS-01 TEQ TEQ BBP-SS-02 TEQ TEQ BBP-SS-03 TEQ TEQ
Sampling Date 8/26/2008 ND=1/2 RL ND=0 8/26/2008 ND=1/2 RL ND=0 8/26/2008 ND=1/2 RL ND=0
Depth Interval Oto 12 cm Otol1l2cm Otol1l2cm
Percent Moisture 30.3 36.8 80.1

Dioxins in ng/kg
2,3,7,8-TCDD 1 0.093U 0.0465 0 0.17 U 0.085 0 1.6J 1.6 1.6
1,2,3,7,8-PeCDD 1 0.19U 0.095 0 0.66 J 0.66 0.66 46 U 2.3 0
1,2,3,4,7,8-HXCDD 0.1 0.53J 0.053  0.053 131 0.13 0.13 46 0.46 0.46
1,2,3,6,7,8-HXxCDD 0.1 151 0.15 0.15 3.1J 0.31 0.31 19 1.9 1.9
1,2,3,7,8,9-HXCDD 0.1 11 0.11 0.11 221 0.22 0.22 123 1.2 1.2
1,2,3,4,6,7,8-HpCDD 0.01 32 0.32 0.32 59 0.59 0.59 410 4.1 4.1
OCDD 0.0003 350 B 0.105 0.105 540 B 0.162 0.162 5800 B 1.74 1.74
2,3,7,8-TCDF 0.1 0.78 CON 0.078 0.078 1.8 CON 0.18 0.18 7 CON 0.7 0.7
1,2,3,7,8-PeCDF 0.03 0.14 U 0.0021 0 0.32J 0.0096 0.0096 22U 0.033 0
2,3,4,7,8-PeCDF 0.3 0.14 U 0.021 0 0.38 J 0.114 0.114 221 0.66 0.66
1,2,3,4,7,8-HXCDF 0.1 0.43J 0.043  0.043 1J 0.1 0.1 5117 0.51 0.51
1,2,3,7,8,9-HXCDF 0.1 0.079U 0.00395 0 0.31J 0.03 0.03 081U 0.0405 0
2,3,4,6,7,8-HXCDF 0.1 0.23 U 0.0115 0 0.73J 0.073  0.073 2317 0.23 0.23
1,2,3,6,7,8-HXCDF 0.1 0.19U 0.0095 0 0.51J 0.051 0.051 2U 0.1 0
1,2,3,4,6,7,8-HpCDF 0.01 5.1 0.051 0.051 9.5 0.095 0.095 46 0.46 0.46
1,2,3,4,7,8,9-HpCDF 0.01 0.34J 0.0034 0.0034 0.54 U 0.0027 0 33U 0.0165 0
OCDF 0.0003 19 0.0057 0.0057 31 0.0093 0.0093 220 0.066  0.066
Total TCDD 6.3 20 93
Total PeCDD 10 33 95
Total HXCDD 23 61 190
Total HpCDD 76 140 740
Total TCDF 2.3 9 56
Total PeCDF 1.7 4.4 25
Total HXCDF 6.2 15 73
Total HpCDF 18 33 180
Total TEQ 1.10865 0.9191 2.8216  2.7339 16.116  13.626
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Table 11 - Analytical Results and TCDD TEQs for Bellingham Bay Piling Study Area Sediment Samples Sheet 2 of 2

Sample ID TEF BBP-SC-01 TEQ TEQ
Sampling Date 8/26/2008 ND=1/2 RL ND=0
Depth Interval Oto4.5ft
Percent Moisture 31.7
Dioxins in ng/kg
2,3,7,8-TCDD 1 1.6 1.6 1.6
1,2,3,7,8-PeCDD 1 0.54 J 0.54 0.54
1,2,3,4,7,8-HXCDD 0.1 0.88 J 0.088 0.088
1,2,3,6,7,8-HXxCDD 0.1 211 0.21 0.21
1,2,3,7,8,9-HXCDD 0.1 14 0.14 0.14
1,2,3,4,6,7,8-HpCDD 0.01 31 0.31 0.31
OCDD 0.0003 250 B 0.075  0.075
2,3,7,8-TCDF 0.1 1.6 CON 0.16 0.16
1,2,3,7,8-PeCDF 0.03 0.35J 0.0105 0.0105
2,3,4,7,8-PeCDF 0.3 0.38 J 0.114 0.114
1,2,3,4,7,8-HXCDF 0.1 053 U 0.0265 0
1,2,3,7,8,9-HXCDF 0.1 0.12 U 0.006 0
2,3,4,6,7,8-HXCDF 0.1 0.18 J 0.018 0.018
1,2,3,6,7,8-HXCDF 0.1 0.28 J 0.028 0.028
1,2,3,4,6,7,8-HpCDF 0.01 5.4 0.054 0.054
1,2,3,4,7,8,9-HpCDF 0.01 0.29 J 0.0029 0.0029
OCDF 0.0003 16 0.0048 0.0048
Total TCDD 27
Total PeCDD 35
Total HXCDD 45
Total HpCDD 65
Total TCDF 14
Total PeCDF 4.4
Total HXCDF 7.5
Total HpCDF 18
Total TEQ 3.3877  3.3552
U = Not detected at the reporting limit (RL) indicated.
CON = Confirmation analysis. J = Estimated value.
ND = Not detected.
TEF = Toxicity Equivalence Factor. Blank indicates not applicable.

T = Value is between the method reporting limit and the method detection limit.

E = Estimated result. Result concentration exceeds the calibration range.
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Table A-1 - Sample Location Coordinates Sheet 1 of 2

Actual
NAD 1983, SPCS, WA. N.

Mudline Elevation

Location Northing | Easting in Feet (MLLW)

R.G. Haley Site

Surface Sediment Samples

RGH-SS-01 639752.23 1240402.80 -11.3
RGH-SS-02 639717.65 1240352.04 -10.1
RGH-SS-03 639695.17 1240299.76 -12.5
Sediment Core Samples

RGH-SC-01 639752.23 1240402.80 -8.7
RGH-SC-02 639717.65 1240352.04 -6.2
RGH-SC-03 639695.17 1240299.76 -5.3
RGH-SC-04 639805.12 1240421.34 -2.0
RGH-SC-05 639800.84 1240362.04 -3.3
RGH-SC-06 639777.61 1240293.09 -1.6
RGH-SC-07 639473.31 1239872.88 -3
RGH-SC-08 639591.38 1240010.19 -5.7
RGH-SC-09 639685.89 1240225.03 -12.8

Bellingham Bay Piling Study

Surface Sediment Samples

BBP-SS-01 637287.63 1238685.95 0.2
BBP-SS-02 636748.57 1238283.37 -5.6
BBP-SS-03 636590.48 1238170.88 -6.6
Sediment Core Samples

BBP-SC-01 637287.63 1238685.95 -15.1
BBP-SC-02 636748.57 1238283.37 -12.4
BBP-SC-03(a) 636590.48 1238170.88 -2.7

Bay-Wide Dioxin Background Study

Surface Sediment Samples

BBDx-SS-01 643795.15 1232478.73 -28.6
BBDx-SS-02 642566.99 1237078.74 -18.7
BBDx-SS-03 638732.06 1237644.31 -30.3
BBDx-SS-04 637137.64 1233722.86 -62.1
BBDx-SS-05 636558.88 1229401.50 -74.4
BBDx-SS-06 633754.73 1235086.13 -42.2
Samish Bay Reference

Samish Bay Refl 581839.03 1226227.52 --

Samish Bay Ref2 581861.41 1229858.57 -16.4
Samish Bay Ref3 581599.03 1227888.38 -16.6

Boulevard Park Study

Surface Sediment Samples

BLVD-SS-01 636588.54 1238072.56 -2.9
BLVD-SS-02 636643.64 1237999.73 -4.5
BLVD-SS-03 636733.15 1237967.07 -14.3
BLVD-SS-04 636722.77 1238024.78 -12.5
BLVD-SS-05 636833.66 1238044.08 -20.8
BLVD-SS-06 637140.62 1238164.99 -25.0
BLVD-SS-07 637512.34 1238356.90 -23.3
BLVD-SS-08 637941.27 1238659.87 -22.8
BLVD-SS-09 638280.40 1238980.60 -17.3
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Table A-1 - Sample Location Coordinates Sheet 2 of 2
Actual

NAD 1983, SPCS, WA. N. Mudline Elevation
Location Northing | Easting in Feet (MLLW)
Sediment Core Samples
BLVD-SC-01 636587.32 1238072.94 -3.5
BLVD-SC-02 636647.73 1238035.63 -5.7
BLVD-SC-03 636733.68 1237970.70 -11.2
BLVD-SC-04 636724.58 1238025.62 -13.1
BLVD-SC-05 636835.59 1238039.29 -22.5
BLVD-SC-06 637143.69 1238163.85 -28.4
BLVD-SC-07 637512.36 1238356.10 -24.2
BLVD-SC-08 637941.21 1238662.69 -24.0
BLVD-SC-09 638278.00 1238979.34 -17.1

Coordinates are in Washington State Plane North NAD83
(a) Sample not collected due to refusal.
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Table A-2 - Surface Sediment Grab Sample Descriptions

Sample Number Collection Visual Sediment Description Comments
Date
R.G. Haley Site
RGH-SS-01 8/26/2008 |Saturated, very loose, black-gray, silty, sandy GRAVEL |van Veen power grab. Combined
(GM) with small cobbles and moderate shell fragments. [three grabs for chemistry and
bioassay. Crab, barnacles,
bivalves, gastropods. Broken glass
and brick.
RGH-SS-02 8/26/2008 |Saturated, very loose, black, silty, sandy GRAVEL van Veen power grab. Combined
(GM) with moderate cobbles. two grabs for chemistry.
Barnacles, mussels, crabs, Ulva
sp. Refuse including glass, brick,
wire.
RGH-SS-03 8/26/2008 [Saturated, very loose, black, silty SAND (SM) with van Veen power grab. Combined

small cobbles and gravel, and moderate shell
fragments.

two grabs for chemistry and
bioassay. Barnacles, cockle,
crabs, polychaete. Brick
fragments.

Bellingham Bay Pilings Study Area

BBP-SS-01 8/26/2008 |Saturated, very loose, black-gray, silty SAND (SM), van Veen power grab. Combined
with scattered gravels and cobbles, and moderate shell |five grabs for chemistry and
fragments. bioassay. Crab, eelgrass,

gastropod. Wood fragments and
slight sheen on one grab.

BBP-SS-02 8/26/2008 |Saturated, very loose, black, silty SAND (SM), with van Veen power grab. Combined
scattered gravel and cobbles, and moderate shell two grabs for chemistry and
fragments. bioassay. Hermit crab, eelgrass,

polychaete. Metal cable, rope, and
wood debris.

BBP-SS-03 8/26/2008 |Saturated, very soft, dark brown, fine organic PEAT van Veen power grab. Combined

(PT) with sand and scattered gravels and shell
fragments.

two grabs for chemistry and
bioassay. Worm. Wood debris,
and slight sheen on one grab.

Bay-Wide Dioxin Samples

BBDx-SS-01 9/19/2008 |Saturated, very soft, black-gray, sandy SILT (ML). Double van Veen grab. Worms.

BBDx-SS-02 9/19/2008 |Saturated, very soft, black-gray, sandy, clayey SILT Double van Veen grab. Worms.
(CL).

BBDx-SS-03 9/19/2008 |Saturated, very soft, gray-black, clayey SILT (CL) with |Double van Veen grab. Worms.
sand.

BBDx-SS-04 9/19/2008 |Saturated, very soft, gray-black, clayey SILT (CL) with |Double van Veen grab. Worms,
sand. eelgrass, Macoma. Wood debris.

BBDx-SS-05 9/18/2008 |Saturated, very soft, black-gray, sandy SILT (ML). Double van Veen grab. Worms,

sea pen.
BBDx-SS-06 9/18/2008 |Saturated, very soft, black to light gray, sandy SILT Double van Veen grab. Worms,

(ML) with clay.

shell fragments. Wood debris.

Bioassay Reference Sample

Samish Bay Refl 8/29/2008

Saturated, very loose, gray to olive, silty SAND (SM).

80% fines. Abundant worms,
tubes.

Note: REF SM-33 becomes Samish Bay Refl
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KEY SHEET 1733017BL.GPJ HC_CORP.GDT 1/27/08

Key to Exploration Logs

Sample Description

Classification of soils in this report is based on visual field and laboratory
observations which include density/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visual-manual classification methods of ASTM D 2488
were used as an identification guide.

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT,
additional remarks.

Dry

Moisture

Little perceptible moisture

Damp Some perceptible moisture, likely below optimum
Moist Likely near optimum moisture content

Density/Consistency

Soil density/consistency in borings is related primarily to the Standard
Penetration Resistance. Soil density/consistency in test pits and probes is
estimated based on visual observation and is presented parenthetically on the

logs.
SAND or GRAVEL Standard

Penetration SILT or CLAY  pepetration Shear Strength
Density Resistance (N) Consistency Resistance (N) in TSF

in Blows/Foot in Blows/Foot
Very loose 0to 4 Very soft 0to 2 <0.125
Loose 4 to10 Soft 2to 4 0.125 to 0.25
Medium dense 10 to30 Medium stiff 4 to 8 025 to 05
Dense 30 to50 Stiff 8 to1s 05t 1.0
Very dense >50 Very stiff 15 to 30 10to 20

Hard >30 >2.0

Standard Approximate

Wet  Much perceptible moisture, likely above optimum
Minor Constituents Estimated Percentage
Trace <5

Slightly (clayey, silty, etc.) 5 -12

Clayey, silty, sandy, gravelly 12 - 30

Very (clayey, silty, etc.) 30 - 50

Sampling Test Symbols

4 1.5"1.D. Split Spoon B Grab (Jar) A 3.0"1.D. Split Spoon
1] shelby Tube (Pushed) ] Bag
ﬂm Cuttings I] Core Run

SOIL CLASSIFICATION CHART

GS
CN
uu
cu
cD
Qu
DS
K

PP

TV

CBR
MD
AL

PID
CA
DT
oT

Laboratory Test Symbols

Grain Size Classification
Consolidation
Unconsolidated Undrained Triaxial
Consolidated Undrained Triaxial
Consolidated Drained Triaxial
Unconfined Compression
Direct Shear
Permeability
Pocket Penetrometer
Approximate Compressive Strength in TSF
Torvane
Approximate Shear Strength in TSF
California Bearing Ratio
Moisture Density Relationship
Atterberg Limits
|——e——  Water Content in Percent
L | Y Liquid Limi
————  Natural

—————— Plastic Limit
Photoionization Detector Reading
Chemical Analysis
In Situ Density in PCF
Tests by Others

Groundwater Indicators

___  Groundwater Leve! on Date
or (ATD) At Time of Drilling

(g Groundwater Seepage
(Test Pits)

MAJOR DIVISIONS SYMBOLS . TYPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN . '_" \ WELL-GRADED GRAVELS, GRAVEL
4 N SAND MIXTURES, LITTLE OR NO
GRAVEL cravits [+ GW | sao
AND : J .
GRSAS/I%LY 0 POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) o GO °f GP GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES
& i
COARSE
GRAINED GRAVELS WITH GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES SILT MIXTURES
OF COARSE
FRACTION -
RETAINEED ON NO
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS W FINE
MORE THAN 50% SAND S SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE SANDY POORLY-GRADED SANDS,
SOILS 3 -
SiZE (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES
SANDS WITH SM SILTY SANDS, SAND - ST
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION ]
PASSING ON NO.
4 SIEVE (APPRECIABLE sc CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT FLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
GRAINED LESS THAN 50 CLAYS, SANDY CLAYS, SILTY CLAYS,
CLAYS LEAN CLAYS
SOILS
[ oL ORGANIC SILTS AND ORGANIC SILTY
o CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SiL TS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEQUS FINE SAND OR
SMALLER THAN SILTY SOILS
NO. 200 SIEVE
SAI%\ITDS LIQUID LIMIT CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS /
—— OH ORGANIC CLAYS OF MEDIUM TO
= HIGH PLASTICITY, ORGANIC SILTS
ol b - .
- N PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS [ 1 PT HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOI S ARE USED TO INDICATE BOREBERLINE SOIL CLASSIFICATIONS

Sample Key
Sample Type *\ - Sample Recovery
12
S-1 23
50/3"
Sample
Numbper Blows per
6 inches
| L

HARTCROWSER
17330-17 8/08
Figure A-1




VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/08

Vibracore Log BBP-SC-01

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -15.1 Feet
Water Depth in Feet: 14.3 Feet

USCS Graphic . L Depth
Class Log Soil Descriptions in Feet
0

SM ['11] (Very loose), saturated, gray-black, silty

111 SAND with shell fragments, wood debris, and
eel grass.
Becomes (loose) with abundant shell hash,
2-inch bi-valves, wood debris, and 3-inch
glass debris from 0.5 to 3 feet. -

+ 11> Coarsens downward to base of sample.

Bottom of Sediment in Core Tube.

Bottom of Core Tube at 4.5 Feet.

Drive Length: 4.5 feet; Recovery Length: 3 —5
feet.

Date/Time: 08/27/08 16:55

10

Refer to Figure A-1 for explanation of descriptions and symbols.

W -

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.
- Sample intervals for chemical analysis were corrected for percent recovery.

w

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 637287.6

Easting: 1238685.9

Logged By: C. Rust Reviewed By: G. Both

LAB
Sediment Recovery TESTS
Sample in Core Tube
SC-01 Composite
- CA. GS

: Soil descriptions and stratum lines are interpretive and actual changes may be gradual. HARTCROWSM

. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

17330-17 8/08
Figure A-2



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/09

Vibracore Log BBP-SC-02

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -12.4 Feet
Water Depth in Feet: 12.6 Feet

USCS Graphic . L Depth
Class  Log Soil Descriptions in Feet
0

SM [11] (Loose), saturated, gray-brown, slightly

1] gravelly, silty SAND with abundant wood
debris (wood chips, sticks, and bark), eel
grass, shell fragments, and strong sulfide-like
odor.

11| MAbundant shell hash with a few pieces of
1. wood.

Bottom of Sediment in Core Tube. L

Bottom of Core Tube at 4.0 Feet.

Drive Length: 4 feet; Recovery Length: 3
feet.

Date/Time: 08/27/08 17:50

. Refer to Figure A-1 for explanation of descriptions and symbols.

W =

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.
5. Sample intervals for chemical analysis were corrected for percent recovery.

. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 636748.6

Easting: 1238283.4

Logged By: C. Rust Reviewed By: G. Both

LAB
Sediment Recovery TESTS
Sample in Core Tube
SC-02 Composite
-CA, GS

17330-17
Figure A-3

HARTCROWSER



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/08

Vibracore Log RGH-SC-01

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -8.7 Feet
Water Depth in Feet: 8.8 Feet

USCS Graphic
Class

Log

Depth

Soil Descriptions in Feet

GM

o
o

ey

L4

3-inches of cobbles over (very loose),
saturated, black, sandy GRAVEL with small
cobbles and abundant fine debris (glass
fragments) and silt, 2-inch polychaete, and
moderate sulfide-like odor, trace sheen.

scattered gravel and debris (brick fragments)
grading to (very loose to loose), moist to wet,
gray to black, silty SAND with pockets of
wood debris, chips, dust, and moderate
sulfur-like odor, visible sheen.

B ™2-inch wood chip layer.

Bottom of Sediment in Core Tube.

0

WK =

Bottom of Core Tube at 6.0 Feet.

Drive Length: 6 feet; Recovery Length: 4.5
feet.

Date/Time: 08/26/08 16:54

. Refer to Figure A-1 for explanation of descriptions and symbols.
. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).

with time.

. Sample intervals for chemical analysis were corrected for percent recovery.

Type of Sample: Vibracore
Core Diameter: 4 inches
Northing: 639752.2
Easting: 1240402.8
Logged By: M. Herrenkohl

Sample

$C-01-0-2

5C-01-2-4

SC-01-4-6

. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

Reviewed By: G. Both

LAB
Sediment Recovery TESTS
in Core Tube
7 U
- CA
HCA
~CA
%
mu
AN
HARTCROWSER
17330-17 8/08
Figure A-4



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/09

Vibracore Log RGH-SC-02

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -6.2 Feet
Water Depth in Feet: 8.2 Feet

USCS Graphic . o Depth
Class Log Soil Descriptions in Feet
ML (Very soft), saturated, black, anoxic, sandy 0
SILT with moderate sulfide-like odor.

SM [T{| Trace sheen and 1 cm Cockle over (very |
1-1.{ loose), saturated, silty SAND with scattered
-|:[{ debris fragments (brick, wood fragments) and
':. : moderate sulfide-like odor.
GW-GMs M| (Very Toose), wet, biack, sandy GRAVEL with |
* silt and abundant debris (brick, glass
’ fragments), no obvious odor.
.
| SM:[41 (Very loose), wet, black, gravelly SAND with |
silt and abundant debris (brick, woodchips,
and glass), no obvious odor or sheen.
5
Bottom of Sediment in Core Tube.
Bottom of Core Tube at 6.0 Feet.
Drive Length: 6 feet; Recovery Length: 5.2
feet.
Date/Time: 08/26/08 18:02 B
10

W) -

. Refer to Figure A-1 for explanation of descriptions and symbols.
. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
. USCS designations are based on visual manual ciassification (ASTM D 2488) unless otherwise

. Sample intervals for chemical analysis were corrected for percent recovery.

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 639717.7

Easting: 1240352

Logged By: M. Herrenkohl Reviewed By: G. Both

LAB
Sediment Recovery TESTS
Sample in Core Tube

SC-02-0-2

—CA
SC-02-2-4

- CA
SC-02-4-6

—CA

N

supported by laboratory testing (ASTM D 2487). 17330-17
. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary -
with time. F'gure A-5

HARTCROWSER

8/08



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/08

Vibracore Log RGH-SC-03

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -5.3 Feet
Water Depth in Feet: 9 Feet

USCS Graphic . o Depth
Class  Log Soil Descriptions in Feet
. 0
ML 4-inch angular rock over (soft), wet, black,

sandy SILT with gravel pieces and abundant
wood (sticks 0.5 to 4 inches long), sulfide-like
odor.

“SLarge angular gravel (1- to 4-inch)
throughout, shell fragments and wood chips.

“Layer of abundant wood chips.

(Soft), wet, black-gray, sandy SILT with
abundant wood chips and sticks and strong
sulfide-like odor.

Bottom of Sediment in Core Tube.

WR =

Bottom of Core Tube at 6.0 Feet.

Drive Length: 6 feet; Recovery Length: 5.7
feet.

Date/Time: 08/27/08 12:12

. Refer to Figure A-1 for explanation of descriptions and symbols.
. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

5. Sample intervals for chemical analysis were corrected for percent recovery.

—10

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 639695.2

Easting: 1240299.8

Logged By: C. Rust Reviewed By: G. Both

LAB
Sediment Recovery TESTS
Sample in Core Tube
7 e,
SC-03-0-2
—CA
%
SC-03-2-4
- CA
SC-03-4-6
Fea
%
re
am
HARTCROWSER
17330-17 8/08
Figure A-6



Vibracore Log RGH-SC-04

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -2.0 Feet
Water Depth in Feet: 6.5 Feet

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 639805.1

Easting: 1240421.3

Logged By: C. Rust Reviewed By: G. Both

LLAB
USCS Graphic . o Depth Sediment Recovery TESTS
Class  Log Soil Descriptions in Feet Sample in Core Tube
SM [ (Very loose), saturated, black, silty SAND 0 7
1\ with shell fragments. Slight sheen present at
surface.
Planton in water column.
Becomes (loose) with abundant shell hash
(1- to 5-mm), wood pieces (0.5- to 2-inch), - SC-04-0-2
and sulfide-like odor.
X - CA
<
R
>
____________________ 2
(Loose), wet, gray, silty SAND with abundant |- :
- shell hash and wood pieces (0.5- to 1-inch). _ . %
(Soft), wet, olive-gray, clayey SILT with fine ,0:
\wood chips, bivalves, and sulfide-like odor. :::
Wood chip layer. lods!
play SC-04-2-4 XS
N o
o3, L cA
0%
0.0
%
020 %
o
- RS
£
000
0%
20!
5
SC-04-4-6 K
KX
“~ . K - CA
Wood chip layer.
| GM o[| (Loose), wet, olive-gray, slightly sandy, silty | %
GRAVEL with abundant wood chips and shell [|
hash. B
Bottom of Sediment in Core Tube.
Bottom of Core Tube at 6.0 Feet.
o Drive Length: 6 feet, Recovery Length: 5.7
= feet.
~ f—
o
5 Date/Time: 08/27/08 11:50
o
[t 4
(o]
[&]
(_)I .
T
I
o
—
o
™~
o
&
™~ L.
(]
o]
—t
w
o
o
QO
@]
o4
2 10
>
re
| T ]
1. Refer to Figure A-1 for explanation of descriptions and symbols. m
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual. ’MRTCRowsm
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487). 17330-17 8/08
4. V(airt(})]ut?r?]\gater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-7

5. Sample intervals for chemical analysis were corrected for percent recovery.



VIBROCCRE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/09

Vibracore Log RGH-SC-05

Location: See Figure 2. Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW): -3.3 Feet Core Diameter: 4 inches
Water Depth in Feet: 8.3 Feet Northing: 639800.8

Easting: 1240362
Logged By: C. Rust Reviewed By: G. Both

LAB

USCS Graphic . o Depth Sediment Recovery TESTS
Class  Log Soil Descriptions in Feet Sample in Core Tube

SM 111 (Loose), wet, black, silty SAND with shell
.1 fragments, wood piece, and slight sheen at
surface.

(Soft), wet, olive gray, clayey, sandy SILT
with wood and shell fragments and SC-05-0-2
sulfide-like odor, slight plasticity in silt. I

7z

ML

- CA

““No wood or shell fragments from 1.5 to 3
feet. Sulfide-like odor, moderate plasticity in
silt.

NN

SC-05-2-4

—CA

“Wood chips (0.25- to 0.5-inch) from 3 to 3.5
feet.

“Abundant wood chips with sulfide-like odor
from 3.5 to 4.3 feet. S5C-05-4-6

~CA

>Shell fragments with wood chips at 4.5 feet.
Bottom of Sediment in Core Tube.

Bottom of Core Tube at 6.0 Feet.

Drive Length: 6 feet; Recovery Length: 4.6
feet.

Date/Time: 08/27/08 11:27

L-10

WN -

. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17330-17
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary .
with time. Figure A-8

5. Sample intervals for chemical analysis were corrected for percent recovery.

. Refer to Figure A-1 for explanation of descriptions and symbols. =
. Soil descriptions and stratum lines are interpretive and actual changes may be gradual. HARTCRowsm

8/08



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/09

Vibracore Log RGH-SC-06

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -1.6 Feet
Water Depth in Feet: 8.4 Feet

USCS Graphic . o Depth
Class Log Soil Descriptions in Feet
ML (Very soft), wet, black, sandy SILT with 0

moderate root/wood fragments, shell hash,
worms, and sulfide-like odor.
I ML [|[|| (Very soft to soft), wet, olive to gray, clayey |

SILT with fine sand and scattered root
fragments.

“Layers of wood chips/fragments (1- to 3-cm
thick), shell hash, clay increasing with depth,
and moderate to strong sulfide-like odor from
2.75 to 3.25 feet.

“Wood chip layers increase from 3.5 to 5.25
feet with some layers of shell hash and
strong sulfide-like odor. |

—5
Bottom of Sediment in Core Tube.
Bottom of Core Tube at 6.0 Feet.
Drive Length: 6 feet; Recovery Length: 5.25
feet.
Date/Time: 08/27/08 10:17 B
|
'—10

g

. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

Type of Sample: Vibracore

Core Diameter: 4 inches

Northing: 639777.6

Easting: 12402931

Logged By: M. Herrenkohl Reviewed By: G. Both

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

5. Sample intervals for chemical analysis were corrected for percent recovery.

LAB
Sediment Recovery TESTS
Sample in Core Tube
SC-06-0-2
—CA
03
£
<
ol
SC-06-2-4 :.:
055
hoe -ca
S
PSS
o2
ate %
KX
3%
0%
SC-06-4-6
A
7
re
AN
17330-17 8/08
Figure A-9



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/08

Vibracore Log RGH-SC-07

Location: See Figure 2. Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW): -3.0 Feet Core Diameter: 4 inches
Water Depth in Feet: 12 Feet Northing: 639473.3

Easting: 1239872.9
Logged By: C. Rust Reviewed By: G. Both

LAB
USCS Graphic . o Depth Sediment Recovery TESTS
Class Log Soil Descriptions in Feet Sample in Care Tube
[ ML (Soft), saturated, black-gray, sandy SILT with 0 7
| _{lL]| _bivalve shells, and sulfur-like odor. |
PT |_i| (Soft), wet, light brown, slightly silty PEAT
l. | with Gravels (1-1/2 inches), sulfur-like odor,
- — . L. and well-preserved wood chips. . B SC-07-0-2
SM 1111 (Loose), wet, gray to black, silty SAND, with |-
wood chips, and strong sulfur-like odor, mCA
layers of silt, fine sand with organic material
increasing with depth, and layers of wood
chips. %
SC-07-2-4
B -ca
"M [|]]| (Softy, moist, gray to black, sandy, clayey |
SILT with strong sulfur-like odor, with slight
plasticity. SC-07-4-6.8
A b e e e e e e -CA
PT [ .1 (Soft), moist, light brown-yellow PEAT with
T wood sawdust. [
Bottom of Sediment in Core Tube. v
5-inch piece of black plastic in shoe.
Bottom of Core Tube at 6.8 Feet. B
Drive Length: 6.8 feet; Recovery Length: 4.92
feet.
Date/Time: 09/24/08 14:03 B
10
re
AN
1. Refer to Figure A-1 for explanation of descriptions and symbols. =
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual. HMTCRowsm
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487). 17330-17 9/08
4. Sirt?]ut?rg\év-ater level, if indicated, is at time of drilling ({ATD) or for date specified. Level may vary Figure A-10

5. Sample intervals for chemical analysis were corrected for percent recovery.



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/09

Vibracore Log RGH-SC-08

Location: See Figure 2.
Mudline Elevation in Feet (MLLW): -5.7 Feet

Water Depth in Feet: 18 Feet Northing: 639591
Easting: 1240010.2

Logged By: C. Rust

oL - | (Soft), saturated, gray-black, sandy SILT

USCS Graphic . L Depth
Class  Log Soil Descriptions in Feet
ML (Soft), saturated, gray-black, sandy SILT with 0

some wood chips and strong sulfur-like odor.

5C-08-0-2

“Wood increasing with depth.

!
|
T

— ~ (organic) with strong sulfur-like odor.

- SC-08-2-4

| — | Increased wood chips/sawdust with depth.

SRR

| PT | ..| (Soft), saturated, gray-brown, silty PEAT with |
L strong sulfur-like odor and wood pieces (0.5~ 5C-08-4-5.5
L. to2-inch).
_ Bottom of Sediment in Core Tube. s

Plastic syringe in shoe.

Bottom of Core Tube at 5.5 Feet.

Drive Length: 5.5 feet; Recovery Length: 4.8

feet.

Date/Time: 09/24/08 16:39

—10

. Refer to Figure A-1 for explanation of descriptions and symbols.
- Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

- Sample intervals for chemical analysis were corrected for percent recovery.

4

Sample

Type of Sample: Vibracore
Core Diameter: 4 inches

Reviewed By: G. Both

LAB
Sediment Recovery TESTS
in Core Tube
7 e
— CA
I~ CA
- CA
%
| 1.4
AN
HARTCROWSER
17330-17 9/08
Figure A-11



VIBROCORE LOG 1733017BL.GPJ HC_CORP.GDT 1/27/09

Vibracore Log RGH-SC-09

Location: See Figure 2. Type of Sample: Vibracore
Mudline Elevation in Feet (MLLW): -12.8 Feet Core Diameter: 4 inches
Water Depth in Feet: 20.5 Feet Northing: 639685.9

Easting: 1240225
Logged By: C. Rust Reviewed By: G. Both

LAB
USCS Graphic . i Depth Sediment Recovery TESTS
Class  Log Soil Descriptions in Feet Sample in Core Tube
ML (Soft), saturated, gray-black, sandy SILT with 0 7
large wood pieces (4 inches), strong
sulfur-like odor, and shell fragments.
SC-09-0-2
ca
ncreased wood debris with depth. %
| PT |...| (Soft), wet, gray-black, sandy SILT (high |
l. | organic content) with strong sulfur-like odor,
1. low plasticity, wood pieces (0.5- to 2-inch)
. | and few shell fragments. SC-09-2-4
ot
o I -CA
Ll
] %
]
— N $C-09-4-5.5
Bottom of Sediment in.Core Tube. L ca
__V5 Z
Bottom of Core Tube at 5.5 Feet.
Drive Length: 5.5 feet; Recovery Length: 4.3 -
feet.
Date/Time: 09/24/08 16:01
t—10
re
| ¥
1. Refer to Figure A-1 for explanation of descriptions and symbols. =
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual. HARTCRowsm
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487). 17330-17 9/08
4. v(:irt?uutri]ndw\géter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-12

w

. Sample intervals for chemical analysis were corrected for percent recovery.
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APPENDIX B-1

CHEMICAL DATA QUALITY REVIEW AND
CERTIFICATES OF ANALYSIS

Chemical Data Quality Review for R. G. Haley Site

Three surface sediment samples and eighteen sediment core samples were
collected from the R.G. Haley site on August 26 and 27, 2008. Nine sediment
core samples were collected on September 24, 2008. The samples were
submitted to Analytical Resources, Inc. (ARI), in Tukwila, WA for analysis.
Sample identifications, laboratory job numbers, and analytical tests are
summarized in Table 4.

The samples were received at the laboratory with temperatures ranging from
-0.2°C to 6°C. As sediment samples were frozen upon arrival, no results were
qualified based on their temperature.

Quality assurance/quality control (QA/QC) reviews of laboratory procedures
were performed on an ongoing basis by the laboratory. Hart Crowser
performed the data review, using laboratory quality control results summary
sheets and raw data, as required, to ensure they met data quality objectives for
the project. Data review followed the format outlined in the National Functional
Guidelines for Organic Data Review (EPA 1999) and the National Functional
Guidelines for Inorganic Data Review (EPA 2004) modified to include specific
criteria of the individual analytical methods. The following criteria were
evaluated in the standard data quality review process:

m  Holding times;

m  Method blanks;

m  Surrogate recoveries;

m Laboratory control sample/laboratory control sample duplicate (LCS/LCSD)
recoveries;

B Matrix spike/matrix spike duplicate (MS/MSD) recoveries;

m Laboratory duplicate relative percent differences (RPDs);

m Internal standard (IS) recoveries (where applicable);

m  Calibration criteria (where applicable); and

m  Reporting limits (RL).

The data were determined to be acceptable for use, as qualified. Full laboratory
results are presented at the end of this appendix. Results of the data reviews,
organized by analysis class, follow.
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Diesel- and Motor Oil-Range Hydrocarbons

Analytical Methods

The samples were extracted and the extracts were acid and silica gel cleaned.
The samples were analyzed by gas chromatography with a flame ionization
detector (GC/FID) following the NWTPH-Dx method.

Sample Holding Times

The samples were prepared and analyzed within holding time limits.

Laboratory Detection Limits

Reported detection limits and analytical results were adjusted for moisture
content and any required dilution factors.

Blank Contamination

No target analytes were detected in laboratory blanks.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample (LCS) Recovery

Laboratory control sample recoveries were within laboratory control limits.
Matrix Spike (MS) Recovery

MS and MSD recoveries were within laboratory control limits with the following
exceptions:

B For sample RGH-SC-06-4-6', the MS exceeded the control limits, while the
MSD was within the control limits, with the RPD outside of the control limits
due to sample heterogeneity. No results were qualified.

B For sample RGH-SC-07-0-2’, the MS exceeded the control limits, while the
MSD was within the control limits, due to sample heterogeneity. No results
were qualified.
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